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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a composite oxide 
maximally developing the characteristics of respective metal 
elements constituting the composite oxide and useful as a carrier 
of an exhaust gas cleaning catalyst. 

SOLUTION: More than one kinds of aqueous solutions of acid salts i aa i ,bi 
of metals are prepared and a plurality of acid salts are 
successively added to an alkali aqueous solution capable of 
neutralizing all of the acid salts to form a precipitate which is, in 
turn, baked to manufacture the composite oxide wherein an oxide 
or solid solution comprising, for example, AI203, Ce02 and ZrQ2 is 
dispersed in flocculated particles with a particle size of 20 urn or 
less as fine particles with a particle size of 50 nm or less and the 
flocculated particles are different in the distribution of metal 
elements between the surfaces and interiors thereof. For example, 
in constitution such that AI203 is much in the surfaces of the 
flocculated particles, the surface concentration of Ce02 is lowered 
and, therefore, the deterioration of Rh can be suppressed in a case 
supporting Rh as a catalyst. If the composite oxide is precipitated 




from an aqueous solution containing Al and La, La203 is contained only in AI203 and the heat resistance 
of AI203 is enhanced and AI203 forms a solid solution along with Ce02~Zr02 to make it possible to 
suppress the lowering of oxygen occluding and discharge capacity. 
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CLAIMS 

[Claim(s)] 

[Claim 1]A multiple oxide, wherein mean particle diameter which an oxide of two or more 
sorts of metallic elements which make the shape of a particle with an average diameter of 
50 nm or less condensed consists of floe of 20 micrometers or less and this floe differs 
[ inside / the surface and ] in distribution of a metallic element. 

[Claim 2]The multiple oxide according to claim 1, wherein said thing [ that two or more 
metallic elements of a seed are at least one side and aluminum of Ce and Zr ]. 
[Claim 3]The multiple oxide according to claim 2, wherein at least a part of Ce0 2 and Zr0 2 
serve as a solid solution. 

[Claim 4]The multiple oxide according to claim 1, wherein said thing [ that two or more 
metallic elements of a seed are aluminum, Zr, and Ti ]. 

[Claim 5]The multiple oxide according to claim 4, wherein at least a part of Zr0 2 and Ti0 2 
serve as a solid solution. 

[Claim 6]A multiple oxide given in either claim 2, wherein, as for said floe, more than 
70mol% of this rare earth element oxide is dissolving in aluminum 2 O s including a rare earth 
element oxide further, and claim 4. 

[Claim 7]The multiple oxide according to claim 1, wherein said thing [ that two or more 
metallic elements of a seed are at least two sorts chosen from aluminum, Ce, Zr, Y, Si, Ti, 
Mg, and Pr ]. 

[Claim 8]The multiple oxide according to claim 7, wherein a dissolution rate of Y 2 0 3 to 
inside of Ce0 2 is less than 10 mol % and a dissolution rate of Y 2 C> 3 to Zr0 2 is more than 90 

mol %. 

[Claim 9]The multiple oxide according to claim 7 in which said floe is further characterized 
by more than 70mol% of this rare earth element oxide dissolving in aluminum 2 0 3 including 
a rare earth element oxide except Y 2 0 3 - 

[Claim 10]A multiple oxide given in either claim 6, wherein said rare earth element oxide is 
http://www4.ipdl.inpit.gojp/cgi-bin/tran_web_cgi_ejje?atw_u=hrtp://ww 5/23/2008 
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La 2 0 3 , and claim 9. 

[Claim 1 1]Mean particle diameter which particles of the 2nd oxide phase with a different 
average diameter [ from particles of the 1st oxide phase with an average diameter of 50 nm 
or less and this 1st oxide phase ] of 50 nm or less condensed consists of floe of 20 
micrometers or less, A multiple oxide, wherein it high-distributes mutually with particles 
which form a 30 or less-aspect ratio crystal, and consist of this 2nd oxide phase and 
particles which consist of this 1st oxide phase constitute this floe. 

[Claim 12]The multiple oxide according to claim 11 by which particles of the 3rd different 
oxide phase from said 1st oxide phase and said 2nd oxide phase being included further. 
[Claim 13]An average diameter. Mean particle diameter which particles of the 2nd oxide 
phase of 30 nm or less condensed in a different average diameter from particles of the 1st 
oxide phase of 100 nm or less and this 1st oxide phase consists of floe of 20 micrometers 
or less, A multiple oxide currently distributing most particles which particles which consist of 
this 1st oxide phase have fine pores with a main pole diameter of 5-20 nm among particles, 
and these fine pores occupy not less than 50% of all the fine pores in the range of **2-nm 
main pole diameter, and consist of this 2nd oxide phase in these fine pores. 
[Claim 14]The multiple oxide according to claim 13 characterized by most distributing 
particles of this 3rd oxide phase in said fine pores including further particles of the 3rd 
different oxide phase from said 1st oxide phase and said 2nd oxide phase. 
[Claim 15]The multiple oxide according to any one of claims 11 to 14, wherein a metallic 
element which constitutes said 1st oxide phase, said 2nd oxide phase, and said 3rd oxide 
phase is at least two sorts chosen from aluminum, Ce, Zr, Ti, Mg, La, Pr, and Si. 
[Claim 16]ln inside of the atmosphere The multiple oxide according to any one of claims 1 1 
to 15 having the characteristic that a crystallite diameter of each oxide after calcinating at 
700 ** for 5 hours is set to 10 nm or less. 

[Claim 17]A catalyst for emission gas purification which supports catalyst metal to a multiple 
oxide of at least one statement of claim 1 - claim 16, and is characterized by things. 
[Claim 18]Are a catalyst for emission gas purification characterized by comprising the 
following, and to either [ at least ] this 1st carrier or this 2nd carrier. A catalyst for emission 
gas purification, wherein mean particle diameter from which an oxide of two or more sorts 
of metallic elements distributes as a particle with an average diameter of 50 nm or less, and 
distribution of a metallic element differs by the surface and an inside contains floe of 20 
micrometers or less. 
A carrier substrate. 

The 1st catalyst bed that consisted of catalyst metal supported by the 1st carrier including 
the 1st oxide phase according to claim 11 or 13 and this 1st carrier, and was formed in the 
surface of this carrier substrate, The 2nd catalyst bed that consisted of catalyst metal 
supported by the 2nd carrier including the 2nd oxide phase according to claim 11 or 13 and 
this 2nd carrier, and was formed in the upper surface of this 1st catalyst bed. 
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[Claim 19]The catalyst for emission gas purification according to claim 18, wherein a 
metallic element which constitutes said floe contained in either [ at least ] said 1st carrier or 
said 2nd carrier is at least two sorts chosen from aluminum, Ce, Zr, Ti, Mg, La, Pr, and Si. 
[Claim 20]The catalyst for emission gas purification according to claim 19, wherein said floe 
is contained in said 1st carrier. 

[Claim 21 ]A catalyst for emission gas purification given in either claim 19, wherein a Ce0 2 - 

Zr0 2 solid solution is contained in an inside of said floe, and claim 20. 

[Claim 22]The catalyst for emission gas purification according to any one of claims 19 to 21, 
wherein aluminum 2 0 3 stable by La 2 0 3 is contained in the surface of said floe. 

[Claim 23]The catalyst for emission gas purification according to any one of claims 19 to 22, 
wherein hollow shape aluminum 2 C> 3 is contained in said 2nd carrier. 

[Claim 24]A catalyst for emission gas purification characterized by comprising the following. 
A carrier layer formed on the surface of a carrier substrate. 

Mean particle diameter from which an oxide of two or more sorts of metallic elements 
distributes as a particle with an average diameter of 50 nm or less to this carrier layer, and 
distribution of a metallic element differs by the surface and an inside in it in a catalyst for 
emission gas purification which consists of catalyst metal supported by this carrier layer is 
floe and zeolite particles of 20 micrometers or less. 

[Claim 25]A catalyst for emission gas purification which consists of a carrier layer formed in 
the surface of a carrier substrate characterized by comprising the following, and catalyst 
metal supported by this carrier layer. 

A lower layer in which this carrier layer contains zeolite particles. 

Mean particle diameter from which it is formed in the surface of this lower layer, an oxide of 
two or more sorts of metallic elements distributes as a particle with an average diameter of 
50 nm or less, and distribution of a metallic element differs by the surface and an inside is 
floe of 20 micrometers or less. 

[Claim 26]A catalyst for emission gas purification given in either of claims 24 and claims 25 
characterized by comprising the following. 

At least a kind of oxide in which said floe is chosen from aluminum, Si, and Ti. 
At least a kind of oxide chosen from Ce and Pr. 

[Claim 27]The catalyst for emission gas purification according to claim 26, wherein said floe 
contains further an oxide of at least a kind of metal chosen from La, Nd, Mg, and Ca. 
[Claim 28]The catalyst for emission gas purification according to any one of claims 24 to 27, 
wherein said catalyst metal is supported by said floe. 

[Claim 29]Said floe is in the atmosphere. The catalyst for emission gas purification 
according to any one of claims 24 to 28 having the characteristic that a crystallite diameter 
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of an oxide is 10 nm or less, also after calcination of 5 hours at 700 **. 
[Claim 30]A manufacturing method of a multiple oxide preparing two or more kinds of 
metaled acid-base solution, carrying out consecutive addition of two or more sorts of 
solution of this acid chloride into an alkaline aqueous solution which can neutralize the 
whole quantity of this acid chloride, generating a sediment, and calcinating this sediment. 
[Claim 31]A manufacturing method of the multiple oxide according to claim 30 performing 
maturation treatment in the state where water fully exists in suspended state voice which 
made carrier fluid a solution which contains water or water for said sediment generated one 
by one, or a system. 

[Claim 32]A manufacturing method of a multiple oxide calcinating a sediment which 
prepared two or more kinds of metaled acid-base solution, mixed each solution and alkali 
solution of this acid chloride, formed precipitate, respectively and mixed those precipitate. 
[Claim 33]A manufacturing method of the multiple oxide according to claim 32 calcinating a 
sediment which performed maturation treatment in the state where water fully exists in 
suspended state voice which made carrier fluid a solution which contains water or water for 
at least one of this the formed precipitate of each, or a system, and mixed those precipitate. 

[Claim 34]Prepare two or more kinds of metaled acid-base solution, mix a kind of solution 
and alkali solution of this acid chloride before long at least, and precipitate is formed, A 
manufacturing method of a multiple oxide calcinating a sediment which performed 
maturation treatment in the state where water fully exists, added the remaining solutions of 
this acid chloride after that, formed precipitate further in suspended state voice which made 
carrier fluid a solution which contains water or water for at least one of these the precipitate, 
or a system, and was subsequently obtained. 

[Claim 35]Prepare two or more kinds of metaled acid-base solution, mix a kind of solution 
and alkali solution of this acid chloride before long at least, and precipitate is formed, 
Maturation treatment is performed in the state where water fully exists in suspended state 
voice which made carrier fluid a solution which contains water or water for at least one of 
these the precipitate, or a system, A manufacturing method of a multiple oxide calcinating a 
sediment obtained after performing maturation treatment in the state where water fully 
exists in suspended state voice which made carrier fluid a solution which adds the 
remaining solutions of this acid chloride after that, forms precipitate further, and contains 
water or water, or a system. 

[Claim 36]ln a process in which precipitate is formed, it is in a usual state. A manufacturing 
method of the multiple oxide according to any one of claims 30 to 35 agitating with a shear 
rate more than a 1000-/second. 

[Claim 37]A manufacturing method of a catalyst for emission gas purification characterized 
by a thing of acid-base solution of the metal according to any one of claims 30 to 36 
included for the precious metals in a kind at least. 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the lnvention]This invention relates to a multiple oxide useful as a carrier of the 
catalyst for emission gas purification, its manufacturing method and the catalyst for 
emission gas purification that makes this multiple oxide a carrier, and its manufacturing 
method. 
[0002] 

[Description of the Prior ArfJThe three way component catalyst which performs 
simultaneously oxidation of CO and HC in exhaust gas and reduction of NO x> and purifies 
them as a catalyst for emission gas purification of a car is used conventionally. The carrier 
layer which becomes a heat-resistant honeycomb substrate which consists of cordierites 
etc., for example from gamma-aluminum 2 0 3 as such a three way component catalyst is 

formed, and the thing which made the carrier layer support catalyst metal, such as platinum 
(Pt) and rhodium (Rh), is known widely. 

[0003]By the way, it is mentioned that specific surface area is large and heat resistance is 
high as conditions for a carrier of being used for an exhaust gas cleaning catalyst, and, 
generally aluminum 2 0 3 , Si0 2 , Zr0 2 , Ti0 2> etc. are used in many cases. Easing 
atmosphere change of exhaust gas is also performed by using together Ce0 2 with oxygen 
occlusion discharge ability. It is also known that the endurance of the oxygen occlusion 
discharge ability of Ce0 2 can be improved by using Ce0 2 as a multiple oxide with Zr0 2 . 
[0004]However, if exposed to an elevated temperature which exceeds 800 ** in the 
conventional catalyst for emission gas purification, The fall of the specific surface area of 
the carrier by sintering and the grain growth of catalyst metal arose, and in order for the 
oxygen occlusion discharge ability which Ce0 2 has further to also fall, there was fault that 
purification performance fell remarkably. 

[0005]By strengthening of emission control in recent years, the necessity of purifying 
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exhaust gas from engine start also at very short time is very high. For that purpose, a 
catalyst must be activated more at low temperature and an effluent control ingredient must 
be purified. The catalyst which supported Pt especially to Ce0 2 excels in the performance 
which purifies CO from low temperature. If such a catalyst is used, by lighting CO at low 
temperature, CO adsorption poisoning of Pt will be eased and the ignitionability of HC will 
improve. Since warming up of a catalyst surface is promoted by this, HC can be purified 
from a low temperature region. In this catalyst, since H 2 is generated by the water gas shift 
reaction in a low temperature region, reduction purifying of the NO x can be carried out from 
a low temperature region by the reaction of that H 2 and NO x - 

[0006]However, in the catalyst which supported Pt etc. to the conventional Ce0 2 , it is 
lacking in the endurance in actual exhaust gas, and Ce0 2 carries out sintering with heat 
and it is not practical. In order to use it in actual exhaust gas, there is the necessity of 
raising heat resistance without losing the character of Ce0 2 . Since grain growth may arise 
in Pt in connection with sintering of Ce0 2 and activity may fall, stabilization of Pt on a 
carrier is called for. 

[0007]lf the three way component catalyst which contains Ce0 2 in a carrier is also exposed 
to an elevated temperature, the oxygen occlusion discharge ability revealed by CeO will 
fall. The dissolution to sintering of Ce0 2 and the grain growth of the precious metals 
currently supported, oxidation of the precious metals, and Ce0 2 of Rh, etc. cause this. And 
in a catalyst with low (there are few amounts of Ce0 2 ) oxygen occlusion discharge ability, it 
will be easy to be exposed fb the atmosphere in which the precious metals are changed, 
and degradation (condensation and dissolution) of the precious metals will be promoted 
further. 

[0008]Then, the catalyst for emission gas purification which supported catalyst metal to the 
multiple oxide support which becomes JP,4-4043,A from the multiple oxide of 
aluminum 2 0 3 , Ce0 2 , and Zr0 2 is indicated. And it is indicated since it has high purification 
performance and the fall of the oxygen occlusion discharge ability of Ce0 2 is controlled by 
the gazette as the reason, also after performing the catalyst which supported arbitrary 
catalyst metal, and high temperature firing of 850 ** to such multiple oxide support. JP.7- 
30031 5,A has the indication of the oxide support which settled Ce and Zr ions and was 
formed by adding a charged particle (aluminum 2 0 3 ). 

[0009]Such multiple oxide support prepares the oxide precursor which contains two or more 
metallic elements with an alkoxide process, a coprecipitation method, etc., and is 
manufactured by calcinating it. Especially, since material cost of a coprecipitation method is 
cheap compared with an alkoxide process etc., it has an advantage which becomes cheap 
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[ the multiple oxide obtained ], and is widely used for manufacture of a multiple oxide. 
[0010]For example, use Rh as catalyst metal and JP,9-141098,A is made to coprecipitate 
from the mixed water solution of the metaled water soluble salt and the water soluble salt of 
Zr which are chosen from Mg, Ca, Sr, Ba, Y, and La, The catalyst for emission gas 
purification with the catalyst component supporting layer who comprised a multiple oxide 
which calcinates it is indicated. By considering it as such multiple oxide support, the high 
temperature durability of Rh and catalytic activity improve, and the low-temperature activity 
and purification performance after elevated-temperature durability improve remarkably. 
[0011]Since Rh is excellent in reduction activity, it is catalyst metal indispensable for the 
catalyst for emission gas purification in oxidation activity high Pt. However, in the catalyst 
which supported Pt and Rh to multiple oxide support which was described above, although 
the grain growth of Pt is controlled, the fault that the solid phase reaction of Rh and Ce0 2 
arises in high-temperature-oxidation atmosphere, and Rh is deactivated still remains. 
[0012]On the other hand, it is ******. it is the mixture of alumina and lanthanide oxide 
manufactured with the coprecipitation method by No. 2893648, and 20 to 30% of fine pores 
are. The catalyst using the carrier containing the porous particles which are 400A or less is 
reported. Since this porous particle is excellent in heat resistance, the grain growth of the 
precious metals can be controlled and solid phase reaction with Rh is not produced, either. 
[001 3]a coated layer is made the patent No. 253516 gazette with the two-layer structure - 
the catalyst for emission gas purification which formed in the upper layer the catalyst bed 
which supported Rh to the carrier which becomes a lower layer from aluminum 2 0 3 and 
Zr0 2 about the catalyst bed which supported Pt to aluminum 2 0 3 is indicated. By having 
composition with such two or more catalyst beds, the functional assignment of each class 
can be made to perform more efficiently, and while activity improves, faults, such as grain 
growth of the catalyst metal by an interaction, can be controlled. 

[0014]On the other hand, zeolite has HC adsorption capacity. Then, by using zeolite for a 
carrier, HC is adsorbed, discharge is controlled and raising the purifying rate of HC from 
low temperature to an elevated temperature is known for catalyst metal oxidizing HC 
emitted from zeolite by the pyrosphere which became more than active temperature in the 
low temperature region. Therefore, since oxygen occlusion discharge ability will also be 
revealed in addition to HC adsorption capacity if the carrier which used zeolite, Ce0 2> etc. 
together is used, it is expected that the purifying rate of HC will improve further by 
adjustment of atmosphere change. 

[0015]Furthermore, NO x occlusion reduction type catalyst is put in practical use in recent 
years as a catalyst which purifies the exhaust gas from a lean combustion gasoline engine. 
This NO x occlusion reduction type catalyst supports NO x occlusion material and the 
precious metals, such as an alkaline metal and alkaline-earth metals, to porous carriers, 
such as aluminum CL. By the Lean side, occlusion of the NO is carried out to NO 

X x 
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occlusion material by controlling an air-fuel ratio by this NO x occlusion reduction type 

catalyst to become pulse form from the fuel Lean side fuel SUTOIKI - a rich side. And NO x 

by which occlusion was carried out is emitted by SUTOIKI - a rich side, reacts to reducible 
components, such as HC and CO, by the catalysis of the precious metals, and is purified. 
Therefore, since discharge of NO x is controlled at the Lean side, NO x decontamination 

capacity high as a whole is revealed. 

[00 16] However, in exhaust gas, S0 2 which the sulfur (S) contained in fuel burned and 

generated is contained, and it oxidizes with the precious metals in hyperoxia atmosphere, 
and serves as SO s . And this became sulfuric acid easily with the steam contained in 

exhaust gas, these reacted to NO x occlusion material, sulfite salt and sulfate generated, 
and it became clear that NO x occlusion material carries out poisoning degradation by this. 
This phenomenon is called sulfur poisoning. Since porous carriers, such as aluminunr> 2 0 3 , 
had the character to be easy to adsorb SO x , they had the problem that the above- 
mentioned sulfur poisoning was promoted. And when NO x occlusion material became 
sulfite salt and sulfate in this way, it becomes impossible to already have carried out 
occlusion of the NO x , and, as a result, there was fault that NO x decontamination capacity 
after durability fell, with the above-mentioned catalyst. 

[0017]Then, it is possible to use an oxide with big acidity, such as Ti0 2 . Ti0 2 Since acidity 
is large compared with aluminum 2 0 3 , as a result of compatibility with SO x becoming low, it 
becomes possible to control the sulfur poisoning of NO occlusion material. 
[0018] 

[Problem(s) to be Solved by the lnvention]By the way, by strengthening of emission control 
in recent years, or the increase in high speed operation, emission temperature becomes 
very high and the further heat-resistant improvement is called for. SO which the sulfur 
component in fuel burned and generated adsorbs on a carrier, and the fall phenomenon 
(sulfur poisoning of catalyst metal) of the decontamination capacity by covering catalyst 
metal also poses a problem. 

[0019]However, in the conventional catalyst for emission gas purification which made the 
multiple oxide the carrier, heat resistance and sulfur poisoning-proof nature had a limit. This 
is considered to be in the place where the characteristic of each metallic oxide is not fully 
revealed. 

[0020]For example, when it is used for JP.4-4043.A by a not less than 1000 ** pyrosphere 
with the catalyst for emission gas purification of a statement for a long time, the grain 
growth of Ce0 2 and not only Zr0 2 but aluminum 2 0 3 which is an ingredient which mainly 
bears heat resistance is remarkable. Therefore, the catalyst metal supported on this carrier 
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also has the fault of being easy to carry out grain growth, and there is a problem that it does 
not improve, so that endurance was expected. 

[0021]Although Ti0 2 is excellent in sulfur poisoning-proof nature, if independent, early 
purification activity runs short. Then, it is possible to use the multiple oxide of Ti0 2> 
aluminum 2 0 3 , etc. The catalyst which made such a multiple oxide the carrier is excellent in 
sulfur poisoning-proof nature, and has high specific surface area. However, this multiple 
oxide also had the fault that the grain growth of aluminum 2 O s which is an ingredient which 
bears heat resistance was remarkable. 

[0022]While this invention is made in view of such a situation and raises heat resistance 
further, the maximum is revealed and the feature of each metallic oxide which constitutes a 
multiple oxide sets it as the main purpose to provide a multiple oxide useful as a carrier of 
the catalyst for emission gas purification. 
[0023] 

[Means for Solving the Problem]Mean particle diameter in which an oxide of two or more 
sorts of metallic elements which make the shape of a particle with an average diameter of 
50 nm or less condensed the feature of a multiple oxide of this invention which solves an 
aforementioned problem consists of floe of 20 micrometers or less, and there is floe in 
distribution of a metallic element differing by the surface and an inside. 
[0024]The feature of another multiple oxide of this invention, Mean particle diameter which 
particles of the 2nd oxide phase with a different average diameter [ from particles of the 1st 
oxide phase with an average diameter of 50 nm or less and the 1st oxide phase ] of 50 nm 
or less condensed consists of floe of 20 micrometers or less, It is in high-distributing 
mutually with particles which form a 30 or less-aspect ratio crystal, and consist of the 2nd 
oxide phase, and particles which consist of the 1st oxide phase constituting floe. 
[0025]Furthermore, the feature of a multiple oxide of another this invention, An average 
diameter. Mean particle diameter which particles of the 2nd oxide phase of 30 nm or less 
condensed in a different average diameter from particles of the 1st oxide phase of 100 nm 
or less and the 1st oxide phase consists of floe of 20 micrometers or less, Particles which 
consist of the 1st oxide phase have 5-20-nm fine pores among particles, and these fine 
pores occupy not less than 50% of all the fine pores in the range of **2-nm main pole 
diameter, and there are most particles which consist of the 2nd oxide phase in distributing 
in these fine pores. 

[0026]And the feature of one catalyst for emission gas purification of this invention supports 
catalyst metal to the above-mentioned multiple oxide, and is in things. 
[0027]A catalyst for emission gas purification of this invention is good also as composition 
with a uniform carrier layer, and can also be used as a carrier layer of the two-layer 
structure which differs in a carrier kind. The feature of a catalyst for emission gas 
purification of this invention like the latter, The 1st catalyst bed that consisted of a carrier 
substrate and catalyst metal supported by the 1st carrier including the 1st oxide phase 
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according to claim 11 or 13 and the 1st carrier, and was formed on the surface of a carrier 
substrate, The 2nd catalyst bed that consisted of catalyst metal supported by the 2nd 
carrier including the 2nd oxide phase according to claim 11 or 13 and the 2nd carrier, and 
was formed in the upper surface of the 1st catalyst bed, It is a catalyst for ****** emission 
gas purification, and is in mean particle diameter from which an oxide of two or more sorts 
of metallic elements distributes as a particle with an average diameter of 50 nm or less, and 
distribution of a metallic element differs by the surface and an inside containing floe of 20 
micrometers or less in either [ at least ] the 1st carrier or the 2nd carrier. 
[0028]lt is also preferred that zeolite is included in a carrier layer, and the feature of such a 
catalyst for emission gas purification of this invention, In a becoming catalyst for emission 
gas purification, from a carrier layer formed on the surface of a carrier substrate, and 
catalyst metal supported by carrier layer, to a carrier layer. It is in mean particle diameter 
from which an oxide of two or more sorts of metallic elements distributes as a particle with 
an average diameter of 50 nm or less, and distribution of a metallic element differs by the 
surface and an inside containing floe and zeolite particles of 20 micrometers or less. 
[0029]lt is also preferred that zeolite is furthermore included in one layer of a catalyst of the 
two-layer structure, and the feature of such a catalyst for emission gas purification of this 
invention, In a becoming catalyst for emission gas purification, from a carrier layer formed 
on the surface of a carrier substrate, and catalyst metal supported by carrier layer, a carrier 
layer, It is in a thing of a lower layer containing zeolite particles and the upper layer in which 
mean particle diameter from which it is formed on the surface of a lower layer, an oxide of 
two or more sorts of metallic elements distributes as a particle with an average diameter of 
50 nm or less, and distribution of a metallic element differs by the surface and an inside 
contains floe of 20 micrometers or less for which the two-layer structure is made at least. 
[0030]The feature of a manufacturing method of this invention that a multiple oxide of this 
invention can be manufactured prepares two or more kinds of metaled acid-base solution, 
carries out consecutive addition of two or more sorts of acid-base solution into an alkaline 
aqueous solution which can neutralize the acid-base whole quantity, generates a sediment, 
and there is in calcinating a sediment. 

[0031]lt is desirable to perform maturation treatment in the state where water fully exists in 
suspended state voice which made carrier fluid a solution which contains water or water for 
a sediment generated one by one, or a system. 

[0032]There is the feature of another manufacturing method of this invention in calcinating 
a sediment which prepared two or more kinds of metaled acid-base solution, mixed each 
acid-base solution and alkali solution, formed precipitate, respectively and mixed those 
precipitate. It is desirable to calcinate a sediment which performed maturation treatment in 
the state where water fully exists in suspended state voice which made carrier fluid a 
solution which contains water or water for at least one of the formed precipitate of each also 
in the case of this method, or a system, and mixed those precipitate. 
[0033]Furthermore, the feature of a manufacturing method of another this invention, 
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Prepare two or more kinds of metaled acid-base solution, mix a kind of solution and alkali 
solution of this acid chloride before long at least, and precipitate is formed, In suspended 
state voice which made carrier fluid a solution which contains water or water for at least one 
of the precipitate, or a system, maturation treatment is performed in the state where water 
fully exists, the remaining acid-base solutions are added after that, precipitate is formed 
further, and it is in calcinating a sediment subsequently obtained. 

[0034]And further the feature of a manufacturing method of another this invention, Prepare 
two or more kinds of metaled acid-base solution, mix a kind of acid-base solution and alkali 
solution before long at least, and precipitate is formed, Maturation treatment is performed in 
the state where water fully exists in suspended state voice which made carrier fluid a 
solution which contains water or water for at least one of the precipitate, or a system, The 
remaining acid-base solutions are added after that, precipitate is formed further, and it is in 
calcinating a sediment obtained after performing maturation treatment in the state where 
water fully exists in suspended state voice which made carrier fluid a solution containing 
water or water, or a system. 

[0035]ln a process in which precipitate is formed in a manufacturing method of above- 
mentioned this invention, it is in a usual state. It is desirable to agitate with a shear rate 
more than a 1000-/second. 

[0036]The feature of a manufacturing method of a catalyst for emission gas purification of 
this invention is in a thing of acid-base solution of metal given in a manufacturing method of 
above-mentioned this invention included for the precious metals in a kind at least. 
[0037] 

[Embodiment of the lnvention]lt can choose from aluminum, Ce, Zr, Y, Si, Ti, Mg, and Pr as 
two or more sorts of metallic elements. 

[0038]ln mean particle diameter, in the multiple oxide of this invention, the oxide of two or 
more sorts of metallic elements is distributing as a particle with an average diameter of 50 
nm or less in floe of 20 micrometers or less. Therefore, two or more sorts of oxide particles 
are high dispersion states mutually, since oxide particles of a different kind intervene 
mutually, sintering of oxide particles of the same kind is controlled, and their heat 
resistance improves. 

[0039]Furthermore, floe differs [ multiple oxide / of this invention ] in distribution of the 
metallic element by the surface and an inside. Therefore, the feature of each metallic oxide 
which constitutes a multiple oxide from adjusting various oxide kinds the surface and inside 
floe is revealed, respectively. This effect shows up notably, when catalyst metal is 
supported and is made into a catalyst. So, catalyst metal is supported with the catalyst for 
emission gas purification of this invention to the multiple oxide of this invention. 
[0040]A particle with an average diameter of 50 nm or less means a primary particle, and 
floe with a mean particle diameter of 20 micrometers or less means the aggregated particle 
which particles (primary particle) condense. It is synonymous with mean particle diameter, 
and on these specifications, the mean particle diameter of particles was called "average 

http://www4.ipdLinpit.go.jp/cgi-bin/tran_web_cgi_ejje?atw_u=http%3A%2F%2Fwww... 5/23/2008 



JP,2002-331238,A [DETAILED DESCRIPTION] 



Page 8 of 69 



diameter", and "mean particle diameter" and expression are distinguished for the mean 
particle diameter of floe from the average diameter. 

[0041]lf the average diameter of particles exceeds 50 nm, the specific surface area of an 
oxide will fall and purification activity will come to fall. Although the minimum in particular of 
the average diameter of particles does not have restriction, according to the manufacturing 
method of this invention, it is usually set to not less than 5 nm. As for the average diameter 
of a primary particle, it is more desirable that it is 30 nm or less, and it is still more desirable 
that it is 20 nm or less. 

[0042]The mean particle diameter of floe needs to be 20 micrometers or less. If the mean 
particle diameter of floe exceeds 20 micrometers, while activity falls, the intensity of a 
carrier layer may fall. Although the minimum in particular of the mean particle diameter of 
floe does not have restriction, according to the manufacturing method of this invention, it is 
usually set to 1 micrometers or more. As for the mean particle diameter of floe, 15 
micrometers or less are more desirable, and it is still more desirable that it is 8 micrometers 
or less. 

[0043]Although the surface of floe means the 1-7-micrometer-deep range from the 
outermost surface of floe, it is desirable to consider it as the 1-5-micrometer-deep range, 
and it is still more desirable to consider it as the range which is a depth of 1-3 micrometers. 
The inside of floe means the portion except the range of the above-mentioned surface. And 
although the grade from which distribution of a metallic element differs by the surface and 
an inside can be variously chosen according to the characteristic pulled out, For example, if 
it constitutes so that it may exist in an inside in the 10-40-mol% of range while the metallic 
element A exists in the surface in the 60-90-mol% of range to the whole quantity of the 
metallic element A, the characteristic of the oxide of the metallic element A which exists on 
the surface mostly will come to be revealed strongly. In the surface of floe, the oxide 
particles of other metallic elements B or the metallic element C intervene between the oxide 
particles of the metallic element A, Since the oxide particles of the metallic element A come 
to intervene inside floe between the oxide particles of other metallic elements B or the 
metallic element C, condensation of metallic oxides of the same kind is controlled, and heat 
resistance improves. If the surface metallic element A increases more than 90-mol% or the 
internal metallic element A increases more than 40-mol%, the manifestation of the above- 
mentioned effect will become difficult. 

[0044]Hereafter, a metallic element is illustrated concretely and explained. 
[0045]For example, since aluminum 2 0 3 , Ce0 2> and Zr0 2 exist in floe as a particle with an 
average diameter of 50 nm or less, respectively if two or more sorts of metallic elements 
are set to aluminum, Ce, and Zr, When an oxide of a different kind intervenes, sintering is 
controlled and heat resistance improves. Therefore, the multiple oxide or catalyst of this 
invention has the specific surface area more than 70-m 2 /g even after the durability test of 
10 hours at 1000 ** among the atmosphere. Since particles exist by high distribution, 
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oxygen occlusion discharge ability with it is revealed. [ large specific surface area of Ce0 2 
and ] [ high ] 

[0046]As for Ce0 2 and Zr0 2 , in this multiple oxide or catalyst, it is desirable for at least the 

part to serve as a solid solution. The heat resistance of Ce0 2 improves further by this, and 

the still higher oxygen occlusion discharge ability even after elevated-temperature durability 
is revealed. 

[0047]And for example, since the surface concentration of Ce0 2 will fall if it has 
composition with much aluminum 2 0 3 on the surface of floe, when Rh is supported on the 
floe surface, degradation by the dissolution to Ce0 2 of Rh can be controlled. In this case, 
as for the amount of aluminum 2 0 3 of the surface of floe, it is desirable that it is [ 60-90 mol / 
of the total amount of aluminum 2 C> 3 ] %. If the surface amount of aluminum 2 C> 3 separates 
from this range, the manifestation of the above-mentioned effect will become difficult. 
[0048]lf it has composition with many Ce0 2 -Zr0 2 solid solutions on the surface, when Pt is 
supported on the floe surface, while being able to control the grain growth of Pt, initial 
activity will improve. Since the contact interface of catalyst metal and Ce0 2 furthermore 
increases, while the oxygen occlusion discharge ability in a transient field improves, the 
grain growth of catalyst metal can be controlled, arid heat resistance improves remarkably. 
In this case, as for the amount of Ce0 2 -Zr0 2 solid solutions of the surface of floe, it is 
desirable that it is [ 60-90 mol / of the Ce0 2 -Zr0 2 solid solution whole quantity ] %. If the 
surface amount of Ce0 2 -Zr0 2 solid solutions separates from this range, the manifestation 
of the above-mentioned effect will become difficult. 

[0049]As for floe, in this multiple oxide or catalyst, it is desirable for more than 70mol% of a 
rare earth element oxide to dissolve in aluminum 2 C> 3 including a rare earth element oxide 
further. While the heat resistance of aluminum 2 0 3 improves by this, the fall of the oxygen 
occlusion discharge ability of Ce0 2 by dissolution of a rare earth element oxide can be 
controlled. It is still more desirable for more than 90mol% of a rare earth element oxide to 
dissolve in aluminum 2 0 3 . As this rare earth element oxide, although oxides, such as La, 
Nd, Sm, and Pr, are illustrated, La 2 0 3 is the most preferred. 

[0050]And more than 70mol% of La 2 0 3 dissolves in aluminum 2 0 3 , And if there is much 
aluminum 2 0 3 in which La 2 O s dissolved on the surface of floe and it is made an inside with 
composition with many Ce0 2 or Ce0 2 -Zr0 2 solid solutions, while having high oxygen 
occlusion discharge ability, in order that heat resistance may be markedly alike and may 
improve, it is very suitable as a catalyst for emission gas purification for SUTOIKI burns 
used in the high temperature region of 900 or more **. In this case, it is desirable that they 
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are the amount of aluminum 2 0 3 in which La 2 O s of the surface of floe dissolved, and 60-90- 
mol% of the whole quantity of aluminum 2 0 3 in which La 2 0 3 dissolved. If the amount of 
aluminum 2 0 3 in which surface La 2 0 3 dissolved separates from this range, the 
manifestation of the above-mentioned effect will become difficult. 

[0051]ln the multiple oxide or catalyst of this invention, since aluminum 2 0 3 , Zr0 2 , and Ti0 2 

exist as a particle with an average diameter of 50 nm or less in floe, respectively if two or 
more sorts of metallic elements are set to aluminum, Zr, and Ti, heat resistance improves. 
Therefore, this multiple oxide is among the atmosphere. After the durability test of 5 hours 
has the specific surface area more than 80-m 2 /g at 800 **. Since Ti0 2 exists, the sulfur 
poisoning-proof nature of a catalyst improves. 

[0052]As for Zr0 2 and Ti0 2 , in this multiple oxide or catalyst, it is desirable for at least the 

part to serve as a solid solution. The heat resistance of Ti0 2 improves by this and sulfur 

poisoning-proof nature even with after [ high ] elevated-temperature durability is revealed. 
[0053]And for example, if it has composition with much aluminum 2 0 3 on the surface of floe, 

it will be stabilized, catalyst metal can be supported and the endurance of a catalyst will 
improve. In this case, as for the amount of aluminum 2 0 3 of the surface of floe, it is 

desirable that it is [ 60-90 mol / of the total amount of aluminum 2 0 3 ] %. If the surface 
amount of aluminum 2 0 3 separates from this range, the manifestation of the above- 
mentioned effect will become difficult. 

[0054]if it has composition with many Zr0 2 -Ti0 2 solid solutions on the surface of floe, SO^ 
becomes difficult to adhere; and the sulfur poisoning-proof nature of a catalyst will be 
markedly alike, and will improve. In this case, as for the amount of Zr0 2 -Ti0 2 solid 
solutions of the surface of floe, it is desirable that it is [ 60-90 mol / of the Zr0 2 -Ti0 2 solid 
solution whole quantity ] %. If the surface amount of Zr0 2 -Ti0 2 solid solutions separates 
from this range, the manifestation of the above-mentioned effect will become difficult. 
[0055]As for floe, in this multiple oxide or catalyst, it is desirable for more than 70mol% of a 
rare earth element oxide to dissolve in aluminum 2 O s including a rare earth element oxide 
further. While the heat resistance of aluminum 2 O s improves by this, the fall of the sulfur 
poisoning-proof nature of the Zr0 2 -Ti0 2 solid solution by dissolution of a rare earth element 
oxide is controlled. It is still more desirable for more than 90mol% of a rare earth element 
oxide to dissolve in aluminum 2 0 3 - As this rare earth element oxide, although oxides, such 
as La, Nd, Sm, and Pr, are illustrated, La 2 C» 3 is the most preferred. 
[0056]And more than 70mol% of La 2 0 3 dissolves in aluminum 2 C> 3 , and since heat 
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resistance is markedly alike and improves while the catalyst prepared from the carrier 
considered as composition with many ZrC» 2 -Ti0 2 solid solutions on the surface of floe has 
high sulfur poisoning-proof nature, very high activity is revealed also after the elevated- 
temperature durability under the atmosphere containing SCK In this case, as for the 
amount of Zr0 2 -Ti0 2 solid solutions of the surface of floe, it is desirable that it is [ 60-90 
mol / of the Zr0 2 -Ti0 2 solid solution whole quantity ] %. If the surface amount of ZrCyTiC^ 

solid solutions separates from this range, the manifestation of the above-mentioned effect 
will become difficult. 

[0057]Since aluminum 2 0 3 and Ce0 2 exist as a particle with an average diameter of 50 nm 
or less in floe in the multiple oxide or catalyst of this invention, respectively if two or more 
sorts of metallic elements are set to aluminum and Ce, When an oxide of a different kind 
intervenes, sintering is controlled and heat resistance improves. Therefore, this multiple 
oxide or catalyst is among the atmosphere. After the durability test of 5 hours has the 
specific surface area more than 40-m 2 /g at 800 **. Since grain growth is controlled, Ce0 2 

can control the grain growth of the catalyst metal (especially Pt) under rich - Lean change 
atmosphere. 

[0058]And for example, since the surface concentration of Ce0 2 will fall if it has 
composition with much aluminum 2 C> 3 on the surface of floe, degradation of Rh can be 
controlled when Rh is supported. In this case, as for the amount of aluminum 2 0 3 of the 
surface of floe, it is desirable that it is [ 60-90 mol / of the total amount of aluminum 2 0 3 ] %. 
If the surface amount of aluminum 2 0 3 separates from this range, the manifestation of the 
above-mentioned effect will become difficult. 

[0059]lf it has composition with much Ce0 2 on the surface of floe, an oxygen kind [ activity / 
carrier surface ] will increase and the early activation of a catalyst will become possible. In 
this case, as for the amount of Ce0 2 of the surface of floe, it is desirable that it is [ 60-90 
mol / of the total amount of CeC> 2 ] %. If the surface amount of CeC> 2 separates from this 
range, the manifestation of the above-mentioned effect will become difficult. 
[0060]As for floe, in this multiple oxide or catalyst, it is desirable for more than 70mol% of a 
rare earth element oxide to dissolve in aluminum 2 0 3 including a rare earth element oxide 
further. Thereby, the heat resistance of aluminum 2 0 3 improves. More than 90mol% of a 
rare earth element oxide Dissolving in aluminum 2 0 3 is still more desirable. As this rare 
earth element oxide, although oxides, such as La, Nd, Sm, and Pr, are illustrated, La 2 C> 3 is 
the most preferred. 

[0061]And more than 70mol% of La 2 0 3 dissolves in aluminum 2 0 3 , and in the catalyst 
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prepared from the carrier considered as composition with much aiuminum 2 0 3 in which 
La 2 O s dissolved on the surface of floe, the heat resistance of aluminum 2 0 3 is markedly 
alike, and it improves, and it is stabilized as inclusion of Ce0 2 particles and exists, 
therefore, since the specific surface area of Ce0 2 is maintained highly, after elevated- 
temperature durability can boil the grain growth of catalyst metal markedly, and can control 
it, and its endurance improves. In this case, it is desirable that it is [ 60-90 mol / of the 
amount of aluminum 2 C> 3 in which La 2 0 3 of the surface of floe dissolved, and aluminum 2 0 3 

whole quantity in which La 2 0 3 dissolved ] %. If the amount of aluminum 2 0 3 in which 
surface La 2 C> 3 dissolved separates from this range, the manifestation of the above- 
mentioned effect will become difficult. 

[0062]ln the multiple oxide or catalyst of this invention, two or more sorts of metallic 
elements are set to aluminum, Ce, Zr, and Y, for example, the dissolution rate of Y 2 <D 3 to 
the inside of Ce0 2 is less than 10 mol %, and it is preferred that the dissolution rate of 
Y 2 0 3 to Zr0 2 uses more than 90 mol %. In this case, since Ce0 2 -Al 2 0 3 multiple oxide 
powder and Zr0 2 " Y 2°3 so,id solution powder live together in the state of a particle in floe, It 
can be considered as the catalyst which the grain growth of catalyst metal (especially Pt) is 
controlled also after a Lean regular durability test, and shows high activity. 
[0063]ln this multiple oxide or catalyst, mean particle diameter in floe of 20 micrometers or 
less aluminum 2 0 3 , Since the metallic oxide or solid solution which consists of Ce0 2> Zr0 2 , 
and Y 2 0 3 is distributing as a particle with an average diameter of 50 nm or less, 
respectively, when an oxide of a different kind intervenes, sintering is controlled and heat 
resistance improves. Therefore, this multiple oxide (catalyst) is among the atmosphere. 
After the durability test of 5 hours has the specific surface area more than 50-m 2 /g at 800 
**. catalyst metal can be further supported with a high dispersion state by this, and while 
being able to control grain growth further, the low-temperature ignitionability of HC is 
markedly alike, and improves. 

[0064]ln this multiple oxide or catalyst, if it has composition with much aluminum and Ce on 
the surface, the activity under SUTOIKI atmosphere will improve. In this case, as for 
surface aluminum 2 C» 3 and the amount of Ce0 2 of floe, it is desirable that it is 60-90-mol%, 
respectively of the total amount of aluminum 2 C» 3 and the total amount of Ce0 2> If surface 
aluminum 2 0 3 and the amount of Ce0 2 separate from this range, the manifestation of the 
above-mentioned effect will become difficult. If Zr and Y have many composition on the 
surface, the activity at the time of Lean regular will improve. In this case, as for surface 
Zr0 2 and the amount of Y 2 0 3 of floe, it is desirable that it is 60-90-mol%, respectively of the 
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total amount of ZrC> 2 and the total amount of Y 2 C» 3 . If surface Zr0 2 and the amount of Y 2 O s 
separate from this range, the manifestation of the above-mentioned effect will become 
difficult. 

[0065]As for floe, in this multiple oxide or catalyst, it is desirable for more than 70mol% of a 
rare earth element oxide to dissolve in aluminum 2 C> 3 including rare earth element oxides 

other than Y further. Thereby, the heat resistance of aluminum 2 0 3 improves. It is still more 

desirable for more than 90mol% of a rare earth element oxide to dissolve in aluminum 2 0 3 . 

As this rare earth element oxide, although oxides, such as La, Nd, Sm, and Pr, are 
illustrated, La 2 0 3 is the most preferred. 

[0066]and when more than 70mol% of La 2 0 3 dissolves in aluminum 2 0 3> it is markedly alike 

and improves, and the heat resistance of aluminum 2 0 3 is stabilized as inclusion of Ce0 2 

particles, and exists. Therefore, since the specific surface area of Ce0 2 is maintained 

highly, after elevated-temperature durability can control the grain growth of catalyst metal 
further, and high activity is maintained. 

[0067]ln another multiple oxide or catalyst of this invention. The mean particle diameter 
which the particles of the 2nd oxide phase with a different average diameter [ from the 
particles of the 1st oxide phase with an average diameter of 50 nm or less and the 1st 
oxide phase ] of 50 nm or less condensed consists of floe of 20 micrometers or less, It high- 
distributes mutually with the particles which form a 30 or less-aspect ratio crystal, and 
consist of the 2nd oxide phase, and the particles which consist of the 1st oxide phase 
constitute floe. This multiple oxide or catalyst is in the atmosphere. It has the characteristic 
that the crystallite diametenof each oxide after calcinating at 700 ** for 5 hours is 
maintained by 10 nm or less, and excels in heat resistance extremely. Hereafter, the 1st 
oxide phase is called A phase and the 2nd oxide phase is called B phase. 
[0068]ln this multiple oxide or catalyst, within floe, the particles of an A phase are stabilized 
as a less than 30-aspect ratio crystal, and exist, and the grain growth of a mutual phase is 
controlled by intervening among the particles of a B phase. Since the particles of an A 
phase are stabilized as a crystal and exist, their surface stability improves. Therefore, sulfur 
poisoning-proof nature's improves while heat resistance of the catalyst [ using this multiple 
oxide as a carrier ] improves. If the aspect ratio of the particles of an A phase exceeds 30, 
the stability as a crystal will come to fall. Ten or less are [ 20 or less ] still more preferably 
good preferably. 

[0069]An A phase and a B phase are A phase:B phase=1 at the total mole ratio of the 
metallic element contained in each phase. : It is preferred to consider it as the range of 0.1- 
1 :4. Control of the grain growth from which an A phase and a B phase separate from this 
range becomes difficult, and stability also comes to fall. 

[0070]An average diameter the above-mentioned floe The particles and average diameter 
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of an A phase of 100 nm or less consist of particles of a B phase of 30 nm or less, As for 
most particles which the particles which consist of A phases have 5-20-nm fine pores 
among particles, and these fine pores occupy not less than 50% of all the fine pores in the 
range of **2-nm main pole diameter, and consist of B phases, it is also preferred to have 
composition currently distributed in these fine pores. In such a multiple oxide, since at least 
two sorts of particles from which an average diameter and a phase differ within floe are 
distributing, the grain growth of the particles of a mutual phase is controlled. As for the A 
phase, since fine pores are controlled, the fall of specific surface area is controlled and the 
solid-phase-reaction nature of an A phase and other phases is controlled. Therefore, the 
catalyst using this multiple oxide is extremely excellent in heat resistance. 
[0071]This multiple oxide or catalyst can contain further the particles which consist of the 
3rd different oxide phase (C phase) from an A phase and a B phase. As for the particles 
which consist of a C phase, it is preferred that most is distributing in the fine pores of an A 
phase. 

[0072]As for an A phase, a B phase, or C phase, it is preferred that it is the multiple oxide 
or solid solution of at least two sorts of metal chosen from aluminum, Ce, Zr, Si, Ti, Mg, La, 
and Pr. For example, A phase If it is considered as aluminum 2 0 3 crystal phase and a B 
phase is made into Zr0 2 -Ti0 2 solid solution phases, the catalyst metal supported by the A 
phase will be stabilized, its heat resistance will improve, and sulfur poisoning-proof nature 
will be revealed by the B phase. 

[0073]ln this multiple oxide or catalyst, if the average diameter of the particles which consist 
of B phases exceeds 30 nm, while specific surface area falls, the dispersibility of catalyst 
metal will fall. Therefore, since the activity of a catalyst falls, it is not desirable. The average 
diameter of the particles which consist of A phases. If it exceeds 100 nm The pore volume 
of 100 nm or less decreases, the dispersibility of catalyst metal falls, and activity falls. 
[0074]lf the fine pores of the particles which consist of A phases are smaller than 5 nm, it 
will become easy to produce the blockade of fine pores, and a larger grain child's than 20 
nm grain growth is large, specific surface area falls, and it is not desirable. Since there is 
fault to which the support efficiency of catalyst metal falls when the pore distribution of the 
fine pores of the particles which consist of A phases becomes large, the not less than 7-nm 
range of 15 nm or less of pore distribution is more preferably desirable not less than 5 nm 
20 nm or less. 

[0075]As for floe, also in this multiple oxide or catalyst, it is desirable for more than 70mol% 
of a rare earth element oxide to dissolve in aluminum 2 C> 3 including a rare earth element 
oxide further. While the heat resistance of aluminum 2 0 3 improves by this, the fall of the 
sulfur poisoning-proof nature of the Zr0 2 -Ti0 2 solid solution by dissolution of a rare earth 
element oxide is controlled, for example. It is still more desirable for more than 90mol% of a 
rare earth element oxide to dissolve in aluminum 2 0 3 . As this rare earth element oxide, 
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although oxides, such as La, Nd, Sm, and Pr, are illustrated, La 2 0 3 is the most preferred. 

[0076]For example, more than 70mol% of La 2 0 3 dissolves in aluminum 2 0 3 , and since heat 

resistance is markedly alike and improves while the catalyst prepared from the carrier 
considered as the composition containing Zr0 2 ~Ti0 2 solid solution phases has high sulfur 

poisoning-proof nature, very high activity is revealed also after the elevated-temperature 
durability under the atmosphere containing SO . 

[0077]The 1st catalyst bed that the catalyst for emission gas purification of this invention 
consisted of a carrier substrate and catalyst metal supported by the 1st carrier containing 
an A phase and the 1st carrier, and was formed on the surface of the carrier substrate, 
Constitute [ ** ] with the 2nd catalyst bed that consisted of catalyst metal supported by the 
2nd carrier containing a B phase and the 2nd carrier, and was formed in the upper surface 
of the 1st catalyst bed, and to either [ at least ] the 1st carrier or the 2nd carrier. The mean 
particle diameter from which the oxide of two or more sorts of metallic elements distributes 
as a particle with an average diameter of 50 nm or less, and distribution of a metallic 
element differs by the surface and an inside can have composition containing floe of 20 
micrometers or less. 

[0078]Although [ both ] there is no restriction in particular in the thickness of the 1st catalyst 
bed and the 2nd catalyst bed, it is desirable to be referred to as 50 to 500 micrometer. 
There is fault the gas diffusion into a catalyst bed will be checked if endurance falls and it 
forms more thickly than this range, since catalyst metal will be supported with high density if 
there is less this thickness than this range, or a catalyst bed exfoliates by vibration at the 
time of use. 

[0079]lf the average diameter of particles exceeds 50 nm, the specific surface area of an 
oxide will fall and purification activity will come to fall. Although the minimum in particular of 
the average diameter of particles does not have restriction, according to the manufacturing 
method of this invention, it is usually set to not less than 5 nm. As for the average diameter 
of particles, it is desirable that it is 30 nm or less, and it is more desirable that it is 20 nm or 
less. 

[0080]The mean particle diameter of floe needs to be 20 micrometers or less. If the mean 
particle diameter of floe exceeds 20 micrometers, while activity falls, the intensity of a 
carrier layer may fall. Although the minimum in particular of the mean particle diameter of 
floe does not have restriction, according to the manufacturing method of this invention, it is 
usually set to 1 micrometers or more. As for the mean particle diameter of floe, 15 
micrometers or less are desirable, and it is more desirable that it is 8 micrometers or less. 
[0081]Although floe may be included in whichever of the 1st carrier and the 2nd carrier, 
when mainly supporting Pt, the characteristic is demonstrated effectively, As for Pt, it is 
preferred to include in the 1st lower layer carrier in which temperature does not rise easily 
compared with the 2nd catalyst bed, and to form the 1st catalyst bed from the reasons of 
being easy to carry out grain growth under high-temperature-oxidation atmosphere. In this 
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case, although various metallic oxides can be used as the 2nd carrier, when using Rh, for 
example as catalyst metal, advantageous theta-aluminum 2 O s is preferred at the point that 
the solid-phase-reaction nature of Rh and a carrier is low. It is also desirable to use 
aluminum 2 0 3 of hollow shape. If aluminum 2 C> 3 of hollow shape is used for the 2nd carrier 

and the 2nd catalyst bed is constituted, diffusion of the gas to the 1st lower layer catalyst 
bed will not be checked, initial activity can be improved, and endurance will improve further. 

[0082]With aluminum 2 0 3 of hollow shape, primary particle diameter, for example to 1 mol 
of aluminum, including a lantern 0.01-0.08 mol It is not less than 200 nm, And specific 
surface area is more than 20-m 2 /g, and shell thickness Hollow shape of 100 nm or less 
aluminum 2 0 3 particles are said. This hollow shape aluminum 2 0 3 particle mixes with an 
organic solvent and a dispersing agent the solution which an aqueous aluminum compound 
and a water-soluble lanthanum compound are dissolved, and contains 0.01-0.08 mol of 
lanterns to 1 mol of aluminum, and forms W/O emulsion, It can manufacture by carrying out 
atomized firing of this W/O emulsion. 

[0083]The catalyst metal supported by the 1st carrier and the 2nd carrier may be of the 
same kind, and may be different species. 

[0084]For example, if it is considered as the catalyst which used for the 1st catalyst bed 
(lower layer) of the carrier layer the multiple oxide which consists of aluminum 2 0 3 , Ce0 2 , 
and Zr0 2 and becomes the surface from floe with many Ce0 2 -Zr0 2 solid solutions, It can 
apply to the upper layer near the lower layer surface, it can become possible to ease 
atmosphere change in the range wider than the conventional bilayer coat catalyst, and not 
only a lower layer but the upper activity can be raised. In this case, as for the amount of 
Ce0 2 -Zr0 2 solid solutions of the surface of floe, it is desirable that it is [ 60-90 mol / of the 
Ce0 2 -Zr0 2 solid solution whole quantity in floe ] %. If the surface amount of Ce0 2 -Zr0 2 

solid solutions separates from this range, the manifestation of the above-mentioned effect 
will become difficult. 

[0085]lf the catalyst metal which cannot react to the 1st carrier or the 2nd carrier easily at a 
lower layer and the upper layer is furthermore supported, respectively, the activity 
deterioration by the solid phase reaction of catalyst metal and oxide support can be 
controlled. 

[0086]And if it is considered as the catalyst which consisted of aluminum 2 0 3 , Ce0 2 , and 
Zr0 2 and used the multiple oxide with much aluminum 2 0 3 for the 2nd catalyst bed (upper 
layer) of the carrier layer on the surface of floe, Since the activity fall can be controlled and 
the atmosphere change relaxation by oxygen occlusion discharge ability is attained also 
near the outermost surface of a catalyst also when Rh etc. which are easily deactivated by 

http://www4.ipdl. inpit.go.jp/cgi-bin/tran_web_cgi_ejje?atw_u=http%3A%2F%2Fwww... 5/23/2008 



JP,2002-331238,A [DETAILED DESCRIPTION] 



Page 17 of 69 



solid phase reaction with Ce0 2 are supported, early light-off of a catalyst is attained. In this 
case, as for the amount of aluminum 2 0 3 of the surface of floe, it is desirable that it is [ 60- 
90 mol / of the total amount of aluminum 2 0 3 in floe ] %. If the surface amount of 
aluminum 2 0 3 separates from this range, the manifestation of the above-mentioned effect 
will become difficult. 

[0087]lf it is considered as the catalyst which consisted of aluminum 2 0 3> Zr0 2 , and Ti0 2 
and used the multiple oxide with much aluminum 2 0 3 for the 1st catalyst bed (lower layer) of 

the carrier layer on the surface of floe, It becomes possible to stabilize more the catalyst 
metal supported by the lower layer, and even if the 2nd catalyst bed exists in the upper 
layer, the catalyst metal by the side of a lower layer can be activated more from a low 
temperature region. In this case, as for the amount of aluminum 2 0 3 of the surface of floe, it 
is desirable that it is [ 60-90 mol / of the total amount of aluminum 2 0 3 in floe ] %. If the 
surface amount of aluminum 2 0 3 separates from this range, the manifestation of the above- 
mentioned effect will become difficult. 

[0088]lf it is considered as the catalyst which consisted of aluminum 2 0 3 , Zr0 2 , and Ti0 2 
and used the multiple oxide with many Zr0 2 ~Ti0 2 solid solutions for the 2nd catalyst bed 
(upper layer) of the carrier layer on the surface of floe, Adhesion of SO x to a catalyst metal 
top can be controlled, and sulfur poisoning-proof nature can be raised. In this case, as for 
the amount of Zr0 2 -Ti0 2 solid solutions of the surface of floe, it is desirable that it is [ 60-90 
mol / of the Zr0 2 -Ti0 2 solid solution whole quantity in floe ] %. If the surface amount of 
Zr0 2 -Ti0 2 solid solutions separates from this range, the manifestation of the above- 
mentioned effect will become difficult. 

[0089]lf it is considered as the catalyst which furthermore consisted of aluminum 2 C> 3 and 
Ce0 2 and used the multiple oxide with much Ce0 2 for the 1st catalyst bed (lower layer) of 
the carrier layer on the surface of floe, It can become possible from the deeper portion of a 
carrier layer to emit activity oxygen, and gas attainment can make the cleaning capacity by 
the side of the lower layer which catalyst metal cannot activate easily late reveal at an early 
stage compared with the upper layer, in this case, the amount of CeC» 2 of the surface of floe 
-- the total in floe -- it is desirable that it is [ 60-90 mol / of the amount of Ce0 2 ] %. If the 
surface amount of Ce0 2 separates from this range, the manifestation of the above- 
mentioned effect will become difficult. 

[0090]lf it is considered as the catalyst which consisted of aluminum 2 0 3 and Ce0 2 and 
used the multiple oxide with much aluminum 2 0 3 for the 2nd catalyst bed (upper layer) of 
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the carrier layer on the surface of floe, The heat resistance of CeC» 2 by the side of the upper 
layer exposed to a severer heat history compared with a lower layer can improve, and 
degradation of the upper catalyst metal can be controlled. In this case, as for the amount of 
aluminum 2 0 3 of the surface of floe, it is desirable that it is [ 60-90 mol / of the total amount 
of aluminum 2 C> 3 in floe ] %. If the surface amount of aluminum 2 C> 3 separates from this 

range, the manifestation of the above-mentioned effect will become difficult. 
[0091]And the dissolution rate of Y 2 0 3 to the inside of Ce0 2 is less than 10 mol %, and the 
dissolution rate of Y 2 C> 3 to ZrC» 2 is more than 90 mol %, If it is considered as the catalyst 
which used the multiple oxide with much CeC» 2 and aluminum 2 0 3 for the 1st catalyst bed 
(lower layer) of the carrier layer on the surface of floe, it will become possible to raise the 
emission efficiency of oxygen from the lower layer near SUTOIKI, and the low-temperature 
activity of a catalyst will improve, in this case, the surface amount of Ce0 2 and the amount 
of aluminum 2 0 3 of floe -- the total in floe — it is desirable that it is 60-90-mol%, respectively 
of the amount of CeC» 2 and the total amount of aluminum 2 C> 3 . If the surface amount of 
Ce0 2 and the amount of aluminum 2 0 3 separate from this range, the manifestation of the 
above-mentioned effect will become difficult. 

[0092]When floe with much ZrC> 2 and Y 2 C> 3 is used for the surface at the 1st catalyst bed, 
degradation of the catalyst metal under lean atmosphere can be controlled, in this case, the 
surface amount of Zr0 2 and the amount of Y 2 0 3 of floe -- the total in floe -- it is desirable 
that it is 60-90-mol%, respectively of the amount of Zr0 2 and the total amount of Y 2 0 3 . If 
the surface amount of ZrO~and the amount of Y 2 0 3 separate from this range, the 
manifestation of the above-mentioned effect will become difficult. 

[0093]The dissolution rate of Y 2 0 3 to the inside of CeC» 2 is less than 10 mol %, and the 
dissolution rate of Y 2 0 3 to Zr0 2 is more than 90 mol %, If it is considered as the catalyst 
which used the multiple oxide with much Zr0 2 and Y 2 0 3 for the 2nd catalyst bed (upper 
layer) of the carrier layer on the surface of floe, In the upper layer which is exposed to a 
bigger atmosphere change compared with a lower layer, and contacts more powerful lean 
gas, the grain growth of catalyst metal can be controlled and inactivation can be controlled, 
in this case, the surface amount of Zr0 2 and the amount of Y 2 O s of floe — the total in floe - 
it is desirable that it is 60-90-mol%, respectively of the amount of ZrC« 2 and the total amount 
of Y 2 O s . If the surface amount of Zr0 2 and the amount of Y 2 0 3 separate from this range, 
the manifestation of the above-mentioned effect will become difficult. 
[0094]There is fault to which the stability of the precious metals on Ce0 2 will fall if the 
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dissolution rate of Y 2 O s to the inside of Ce0 2 exceeds 10-mol%, When there are few 
dissolution rates of Y 2 0 3 to Zr0 2 than 90-mol%, there is fault to which the thermal stability 
of Zr0 2 falls. 

[0095]ln another catalyst for emission gas purification of this invention, the carrier in which 
the mean particle diameter from which the oxide of two or more sorts of metallic elements 
distributes as a particle with an average diameter of 50 nm or less, and distribution of a 
metallic element differs by the surface and an inside contains floe and zeolite particles of 20 
micrometers or less is used for the carrier layer. As a particle of 50 nm or less condenses 
this floe, and the average diameter mentioned it above since, the grain growth of each 
particle is controlled. Surface stability also improves. Therefore, in the catalyst using this 
floe as a carrier, the grain growth of the catalyst metal in a high temperature atmosphere is 
controlled, and it has high heat resistance. 

[0096]lf the average diameter of particles exceeds 50 nm, while the specific surface area of 
an oxide falls, the dispersibility of catalyst metal will fall, and purification activity will come to 
fall. Although the minimum in particular of the average diameter of particles does not have 
restriction, according to the manufacturing method of this invention, it is usually set to not 
less than 5 nm. As for the average diameter of a primary particle, it is more desirable that it 
is 30 nm or less, and it is still more desirable that it is 20 nm or less. 
[0097]The mean particle diameter of floe needs to be 20 micrometers or less. If the mean 
particle diameter of floe exceeds 20 micrometers, while activity falls, the intensity of a 
carrier layer may fall. Although the minimum in particular of the mean particle diameter of 
floe does not have restriction, according to the manufacturing method of this invention, it is 
usually set to 1 micrometers or more. As for the mean particle diameter of floe, 15 
micrometers or less are moTe desirable, and it is still more desirable that it is 8 micrometers 
or less. 

[0098]And oxidation purification of the HC by which adsorption maintenance was carried 
out, and HC became an elevated temperature, and was emitted to zeolite from zeolite by 
floe and zeolite particles being included in the low temperature region where catalyst metal 
does not reach active temperature is carried out with the catalyst metal fully activated. 
Therefore, discharge of HC can be controlled from a low temperature region. Since grain 
growth is controlled as for catalyst metal as described above, HC purifying rate even with 
after [ high ] elevated-temperature durability is revealed. 

[0099]As for the mixing ratio of floe and zeolite particles, it is desirable to consider it as the 
range of floc:zeolite =1:1 - 1 :5 by a weight ratio. If there is less zeolite than this range, HC 
amount of adsorption runs short, and if there is less floe than this range, the stabilization 
effect of the precious metals cannot fully be revealed. 

[0100]As for floe, it is desirable to include further at least a kind of oxide chosen from La, 
Nd, Mg, and Ca. Heat resistance improves further by such an oxide being included. 
[0101]The lower layer in which a carrier layer contains zeolite particles, It can also be made 
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at least the upper layer in which the mean particle diameter from which it is formed on the 
surface of a lower layer, the oxide of two or more metallic elements distributes as a particle 
with an average diameter of 50 nm or less, and distribution of a metallic element differs by 
the surface and an inside contains floe of 20 micrometers or less with the catalyst of the 
two-layer structure. 

[0102]By having such composition, since back-emitted HC by which the lower layer was 
adsorbed certainly passes the upper layer, the contact probability of catalyst metal and HC 
increases and its purifying rate of HC improves. If the detailed oxide which has oxygen 
occlusion discharge ability, such as Ce0 2 , in the upper layer exists, it becomes possible to 

perform a controlled atmosphere over a wide temperature requirement, and since HC can 
be ****ed and purified to the suitable timing for oxidation of HC, low-temperature activity will 
improve further. 

[0103]ln this case, as for the upper thickness, it is desirable to be referred to as ten to 500 
micrometer. Since HC will be prevented from reaching a lower layer if the upper thickness 
becomes thicker than this range, the amount of adsorption falls. If it becomes thinner than 
this range, since catalyst metal will be supported with high density, it will become easy to 
produce the grain growth of catalyst metal. And lower layer thickness It is desirable to be 
referred to as 100 to 500 micrometer. If lower layer thickness is thinner than this range, HC 
amount of adsorption will fall, and if it becomes thicker than this range, faults, such as 
exfoliation, will arise at the time of use. 

[0104]Thus, in the catalyst of this invention with the carrier layer which consists of a lower 
layer and the upper layer, it is also preferred to support catalyst metal of a different kind 
with a lower layer and the upper layer. If it does in this way, it becomes possible to inhibit 
the solid phase reaction of catalyst metal, and an activity fall can be controlled further. 
[0105]As a carrier substrate in the catalyst for emission gas purification of this invention, 
what was formed from cordierite or a metal is used, and the shape can be made into a 
pellet type or honeycomb shape. 

[0106]As catalyst metal, as being chosen out of Pt, Pd, Rh, Ir, Ru, nickel, Co, Cu, and Au, a 
kind can be used as it is few, and according to the characteristic of various multiple oxides, 
it can use properly to the object for lean burn, the object for SUTOIKI burns, the object for 
change atmosphere, a low temperature service, a high temperature service, etc. The 
holding amount is per 1 I. of catalysts. They are 0.1-20g. If there are few holding amounts 
of catalyst metal than this range, even if activity will be low and will support mostly from this 
range, while activity is saturated, cost goes up. 

[0107]lf at least a kind of oxide which defines the oxide phase of at least two sorts of metal 
as mentioned above, respectively, considers it as an A phase and a B phase in the multiple 
oxide or catalyst of this invention, and is chosen from a rare earth element, or Mg and Ca is 
made into C phase, Although the ratio in particular of an A phase and a B phase is not 
restricted, the range of A phase:B phase=0.05:1 - 1:1 is desirable at the mole ratio of an 
oxide. C phase is A phase:C phase =1 at the mole ratio of an oxide. : The range of 0.005 to 
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1:0.05 is desirable. If there are few C phases than this range, heat resistance will fall, and if 
C phase increases more than this range, when an A phase or a B phase decreases 
relatively, activity will come to fall. 

[0108]The amount of formation of a carrier layer has a preferred range per [ 50-500g ] 1 I. 
of carrier substrates. If the manifestation of the characteristic becomes difficult if there are 
few amounts of formation of each class than this range, and it becomes thicker than this 
range, faults, such as exfoliation, may arise at the time of use. What is necessary is just to 
make it the sum total of a bilayer become with a mentioned range in the case of a catalyst 
with the coated layer of the bilayer which consists of a lower layer and the upper layer. 
[0109]And in the manufacturing method of the multiple oxide of this invention which 
manufactures the above-mentioned multiple oxide, two or more kinds of metaled acid-base 
solution is prepared, consecutive addition of two or more acid-base solution is carried out 
into the alkaline aqueous solution which can neutralize the acid-base whole quantity, and 
the sediment is generated. This method is called a coprecipitation method one by one. 
According to this serial coprecipitation method, acid chloride is neutralized from the solution 
added previously first, and it deposits as metal hydroxide. And if the acid chloride solution 
added later is neutralized, new metal hydroxide will deposit with the priority to the surface 
by using as a core the sludge currently generated previously, and will precipitate. Or it 
deposits and precipitates to the grain boundary by using a sludge as inclusion. A multiple 
oxide is manufactured by calcinating this sediment." 

[01 10]Two or more kinds of metaled acid-base solution is prepared, each acid-base 
solution and alkali solution are mixed, precipitate is formed, respectively, and after mixing 
those precipitate, even if it calcinates, the multiple oxide of this invention can be 
manufactured. 

[01 1 1]And the mean particle diameter in which the oxide of two or more sorts of metallic 
elements which make the shape of a particle with an average diameter of 50 nm or less 
condensed the multiple oxide obtained with the above-mentioned manufacturing method 
consists of floe of 20 micrometers or less, and floe differs [ inside / the surface and ] in 
distribution of the metallic element. 

[0112]The examples and desirable presentations of the precipitate generation in the 
manufacturing method of above-mentioned this invention are enumerated below. A mole 
ratio shows all desirable composition ratios. In each example, if generation of precipitate is 
performed one by one in order of a statement, it is equivalent to performing the former 
serial coprecipitation method, and if it mixes after generating precipitate independently, it is 
equivalent to performing the latter manufacturing method. 

(1) Generate the 1st precipitate that contains aluminum, Ce, and Zr from the solution 
containing aluminum, Ce, and Zr, and generate the 2nd precipitate that contains aluminum 
from the solution containing aluminum. 

[0113]aluminum:Ce+Zr under 1st precipitate. It is 0.1:1-19:1, and Ce:Zr is 0.95:0.05-0.2. : 
The range of 0.8 is preferred and 1:1-10:1, and Ce:Zr has [ the range of 0.75:0.25 to 
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0.35:0.65 ] more preferred aluminum:Ce+Zr. writing in the total amount of a metallic 
element furthermore - 1st precipitate: - the range of 6:1-1:17 has the 2nd preferred 
precipitate -- the range of 3.5:1-1:9 is more preferred. 

(2) Generate the 1st precipitate that contains aluminum from the solution containing 
aluminum, and generate the 2nd precipitate that contains aluminum, Ce, and Zr from the 
solution containing aluminum, Ce, and Zr. 

[0114]aluminum:Ce+Zr under 2nd precipitate. It is 0.1:1-19:1, and Ce:Zr is 0.95:0.05-0.2. : 
The range of 0.8 is preferred and 1:1-10:1, and Ce:Zr has [ the range of 0.75:0.25 to 
0.35:0.65 ] more preferred aluminum:Ce+Zr. writing in the total amount of a metallic 
element furthermore - 1st precipitate: - the range of 6:1-1:17 has the 2nd preferred 
precipitate -- the range of 3.5:1-1:9 is more preferred. 

(3) Generate the 1st precipitate that contains aluminum from the solution containing 
aluminum, and generate the 2nd precipitate that contains Ce and Zr from the solution 
containing Ce and Zr. 

[01 15]Ce:Zr under 2nd precipitate is 0.95:0.05-0.2. : The range of 0.8 is preferred and the 
range of 0.75:0.25 to 0.35:0.65 has more preferred Ce:Zr. writing in the total amount of a 
metallic element furthermore - 1st precipitate: - the range of 1 :20-4:4 has the 2nd 
preferred precipitate - 1 : The range of 9.4-3:1 is more preferred. 

(4) Generate the 1st precipitate that contains Ce and Zr from the solution containing Ce and 
Zr, and generate the 2nd precipitate of aluminum **** from the solution containing 
aluminum. 

[01 16]Ce:Zr under 1st precipitate is 0.95:0.05-0.2. : The range of 0.8 is preferred and the 
range of 0.75:0.25 to 0.35:0.65 has more preferred Ce:Zr. writing in the total amount of a 
metallic element furthermore - 1st precipitate: -- the range of 1:20-4:4 has the 2nd 
preferred precipitate -- 1 : the range of 9.4-3:1 is more preferred. 

(5) Generate the 1st precipitate containing a kind of a rare earth element, and aluminum 
from the solution containing a kind of a rare earth element, and aluminum, and generate the 
2nd precipitate that contains Ce and Zr from the solution containing Ce and Zr. 

[0117]lt adds to the conditions of (3) and a!uminum:rare earth element is 1. : 0.005-1 : The 
range of 0.1 is preferred and it is 1. : The range of 0.008 to 1:0.05 is more preferred. 

(6) Generate the 1st precipitate that contains Ce and Zr from the solution containing Ce and 
Zr, and generate the 2nd precipitate containing a kind of a rare earth element, and 
aluminum from the solution containing a kind of a rare earth element, and aluminum. 
[0118]lt adds to the conditions of (4) and aluminum:rare earth element is 1. : The range of 
0.005 to 1:0.05 is preferred, and it is 1. : The range of 0.008 to 1:0.05 is more preferred. 

(7) Generate the 1st precipitate containing a kind of a rare earth element, and aluminum 
from the solution containing a kind of a rare earth element, and aluminum, and generate the 
2nd precipitate that contains aluminum, Ce, and Zr from the solution containing aluminum, 
Ce, and Zr. 

[0119]lt is [ 1st ] under precipitate and, in addition to the conditions of (2), aluminum.rare 

http://www4.ipdl. inpit.go.jp/cgi-bin/iran_web_cgi_ejje?atw_u=http%3A%2F%2Fwww... 5/23/2008 



JP,2002-331238,A [DETAILED DESCRIPTION] 



Page 23 of 69 



earth element is 1 . : 0.005-1 : The range of 0.1 is preferred and it is 1 . : The range of 0.008 
to 1:0.05 is more preferred. 

(8) Generate the 1st precipitate that contains aluminum, Ce, and Zr from the solution 
containing aluminum, Ce, and Zr, and generate the 2nd precipitate containing a kind of a 
rare earth element, and aluminum from the solution containing a kind of a rare earth 
element, and aluminum. 

[01 20]lt is [ 2nd ] under precipitate and, in addition to the conditions of (1), aluminum:rare 
earth element is 1. : 0.005-1 : The range of 0.1 is preferred and it is 1. : The range of 0.008 
to 1:0.05 is more preferred. 

(9) Generate the 1st precipitate that contains aluminum, Zr, and Ti from the solution 
containing aluminum, Zr, and Ti, and generate the 2nd precipitate that contains aluminum 
from the solution containing aluminum. 

[0121]aluminum:Zr+Ti under 1st precipitate. It is 0.1:1-19:1, and Zr:Ti is. 0.9 : 0.1-0.2 : The 
range of 0.8 is preferred and 1:1-10:1, and Zr:Ti has [ the range of 0.75:0.25 to 0.35:0.65 ] 
more preferred aluminum:Zr+Ti. writing in the total amount of a metallic element 
furthermore - 1st precipitate: — the range of 6:1-1:17 has the 2nd preferred precipitate — 
the range of 3.5:1-1:9 is more preferred. 

(10) Generate the 1st precipitate that contains aluminum from the solution containing 
aluminum, and generate the 2nd precipitate that contains aluminum, Zr, and Ti from the 
solution containing aluminum, Zr, and Ti. 

[0122]aluminum:Zr+Ti under 2nd precipitate. It is 0.1:1-19:1, and Zr:Ti is. 0.9 : 0.1-0.2 : The 
range of 0.8 is preferred and 1:1-10:1, and Zr:Ti has [ the range of 0.75:0.25 to 0.35:0.65 ] 
more preferred aluminum:Zr+Ti. writing in the total amount of a metallic element 
furthermore - 1st precipitate: - the range of 6:1-1:17 has the 2nd preferred precipitate -- 
the range of 3.5:1-1:9 is more preferred. 

(11) Generate the 1st precipitate that contains aluminum, Zr, and Ti from the solution 
containing aluminum, Zr, and Ti, and generate the 2nd precipitate containing a kind of a 
rare earth element, and aluminum from the solution containing a kind of a rare earth 
element, and aluminum. 

[01 23]lt is [ 2nd ] under precipitate and, in addition to the conditions of (9), aluminum:rare 
earth element is 1. : 0.005-1 : The range of 0.1 is preferred and it is 1 . : The range of 0.008 
to 1:0.05 is more preferred. 

(12) Generate the 1st precipitate containing a kind of a rare earth element, and aluminum 
from the solution containing a kind of a rare earth element, and aluminum, and generate the 
2nd precipitate that contains aluminum, Zr, and Ti from the solution containing aluminum, 
Zr, and Ti. 

[01 24]lt is [ 1st ] under precipitate and, in addition to the conditions of (10), aluminum:rare 
earth element is 1. : 0.005-1 : The range of 0.1 is preferred and it is 1. : The range of 0.008 
to 1:0.05 is more preferred. 

(13) Generate the 1st precipitate that contains aluminum from the solution containing 
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aluminum, and generate the 2nd precipitate that contains aluminum and Ce from the 
solution containing aluminum and Ce. 

[0125]aluminum:Ce under 2nd precipitate is 1. : The range of 0.5-1:10 is preferred, and the 
range of 1:1-1:5 is more preferred, writing in the total amount of a metallic element 
furthermore - 1st precipitate: -- the range of 1:5-9:1 has the 2nd preferred precipitate - 1 : 
The range of 2.5-5:1 is more preferred. 

(14) Generate the 1st precipitate that contains aluminum and Ce from the solution 
containing aluminum and Ce, and generate the 2nd precipitate that contains aluminum from 
the solution containing aluminum. 

[0126]aluminum:Ce under 1st precipitate is 1. : The range of 0.5-1:10 is preferred, and the 
range of 1:1-1:5 is more preferred, writing in the total amount of a metallic element 
furthermore -- 1st precipitate: -- the range of 1:5-9:1 has the 2nd preferred precipitate -- 1 : 
The range of 2.5-5:1 is more preferred. 

(15) Generate the 1st precipitate containing a kind of a rare earth element, and aluminum 
from the solution containing a kind of a rare earth element, and aluminum, and generate the 
2nd precipitate that contains aluminum and Ce from the solution containing aluminum and 
Ce. 

[0127]lt is [ 1st] under precipitate and, in addition to the conditions of (13), aluminum:rare 
earth element is 1 . : 0.005-1 : The range of 0.1 is preferred and it is 1 . : The range of 0.008 
to 1:0.05 is more preferred. 

(16) Generate the 1st precipitate that contains aluminum and Ce from the solution 
containing aluminum and Ce, and generate the 2nd precipitate containing a kind of a rare 
earth element, and aluminum from the solution containing a kind of a rare earth element, 
and aluminum. 

[0128]lt is [ 2nd ] under precipitate and, in addition to the conditions of (14), aluminum:rare 
earth element is 1 . : 0.005-1 : The range of 0.1 is preferred and it is 1 . : The range of 0.008 
to 1:0.05 is more preferred. 

(17) Generate the 1st precipitate that contains aluminum and Ce from the solution 
containing aluminum and Ce, and generate the 2nd precipitate that contains Zr and Y from 
the solution containing Zr and Y. 

[0129]aluminum:Ce under 1st precipitate is 1. : The range of 0.5-1:10 is preferred, and the 
range of 1:1-1:5 is more preferred. Zr:Y under 2nd precipitate 0.8 : 0.2-0.2 : the range of 0.8 
is preferred — 0.7 : 0.3-0.3 : The range of 0.7 is more preferred, writing in the total amount 
of a metallic element furthermore -- 1st precipitate: - the 2nd precipitate - 1 : The range of 
0.5-1:4 is preferred, and the range of 1:1-1:2 is more preferred. 

(18) Generate the 1st precipitate that contains Zr and Y from the solution containing Zr and 
Y, and generate the 2nd precipitate that contains aluminum and Ce from the solution 
containing aluminum and Ce. 

[0130]aluminum:Ce under 2nd precipitate is 1. : The range of 0.5-1:10 is preferred, and the 
range of 1:1-1:5 is more preferred. Zr:Y under 1st precipitate 0.8 : 0.2-0.2 : the range of 0.8 
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is preferred -- 0.7 : 0.3-0.3 : The range of 0.7 is more preferred, writing in the total amount 
of a metallic element furthermore -- 2nd precipitate: -- the 1st precipitate - 1 : The range of 
0.5-1:4 is preferred, and the range of 1:1-1:2 is more preferred. 

(19) Generate the 1st precipitate that contains aluminum and Ce from the solution 
containing aluminum and Ce, and generate the 2nd precipitate that contains aluminum, Zr, 
and Y from the solution containing aluminum, Zr, and Y. 

[0131]aluminum:Ce under 1st precipitate is 1. : The range of 0.5-1:10 is preferred, and the 
range of 1:1-1:5 is more preferred. The range of 1:8-4:1 has preferred aluminum:Zr+Y 
under 2nd precipitate, and the range of 1:5-2:1 is more preferred, and Zr:Y 0.8 : 0.2-0.2 : 
the range of 0.8 is preferred - 0.7 : 0.3-0.3 : The range of 0.7 is more preferred, writing in 
the total amount of a metallic element furthermore - 1st precipitate: - the 2nd precipitate - 
1 : 0.6-1 : the range of 4.2 is preferred -- 1 : 1.2-1 : The range of 2.2 is more preferred. 

(20) Generate the 1st precipitate that contains aluminum, Zr, and Y from the solution 
containing aluminum, Zr, and Y, and generate the 2nd precipitate that contains aluminum 
and Ce from the solution containing aluminum and Ce. 

[0132]aluminum:Ce under 2nd precipitate is 1. : The range of 0.5-1:10 is preferred, and the 
range of 1:1-1:5 is more preferred. The range of 1:8-4:1 has preferred aluminum:Zr+Y 
under 1st precipitate, and the range of 1:5-2:1 is more preferred, and Zr:Y 0.8 : 0.2-0.2 : the 
range of 0.8 is preferred - 0.7 : 0.3-0.3 : The range of 0.7 is more preferred, writing in the 
total amount of a metallic element furthermore - 2nd precipitate: - the 1st precipitate - 1 : 
0.6-1 : the range of 4.2 is preferred - 1 : 1.2-1 : The range of 2.2 is more preferred. 

(21) Generate the 1st precipitate that contains aluminum and Ce from the solution 
containing aluminum and Ce, generate the 2nd precipitate containing a kind of a rare earth 
element and aluminum excluding Y from the solution containing a kind of a rare earth 
element and aluminum except Y, and generate the 3rd precipitate that contains Zr and Y 
from the solution containing Zr and Y. 

[0133]aluminum:Ce under 1st precipitate is 1. : The range of 0.5-1:10 is preferred, and the 
range of 1:1-1:5 is more preferred, aluminum under 2nd precipitate - aluminum under 1st 
precipitate it is preferred that they are 0.1 to 10 times - it is more preferred that they are 0.2 
to 5 times. And the rare earth element except aluminum and Y under 2nd precipitate is 1 . : 
0.005-1 : The range of 0.1 is preferred and it is 1. : The range of 0.008 to 1:0.05 is more 
preferred, and Zr:Y under 3rd precipitate 0.8 : 0.2-0.2 : the range of 0.8 is preferred - 0.7 : 
0.3-0.3 : The range of 0.7 is more preferred, writing in the total amount of a metallic 
element furthermore -- 1st precipitate: - the 3rd precipitate - 1 : The range of 0.5-1:4 is 
preferred, and the range of 1:1-1:2 is more preferred. 

(22) Generate the 1st precipitate that contains Zr and Y from the solution containing Zr and 
Y, generate the 2nd precipitate containing a kind of a rare earth element and aluminum 
excluding Y from the solution containing a kind of a rare earth element and aluminum 
except Y, and generate the 3rd precipitate that contains aluminum and Ce from the solution 
containing aluminum and Ce. 
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[0134]aluminum:Ce under 3rd precipitate is 1. : The range of 0.5-1:10 is preferred, and the 
range of 1:1-1:5 is more preferred, aluminum under 2nd precipitate — aluminum under 3rd 
precipitate it is preferred that they are 0.1 to 10 times - it is more preferred that they are 0.2 
to 5 times. And the rare earth element except aluminum and Y under 2nd precipitate is 1. : 
0.005-1 : The range of 0.1 is preferred and it is 1. : The range of 0.008 to 1:0.05 is more 
preferred, and Zr:Y under 1st precipitate 0.8 : 0.2-0.2 : the range of 0.8 is preferred — 0.7 : 
0.3-0.3 : The range of 0.7 is more preferred, writing in the total amount of a metallic 
element furthermore -- 3rd precipitate: - the 1st precipitate -- 1 : The range of 0.5-1:4 is 
preferred, and the range of 1:1-1:2 is more preferred. 

(23) The 1st precipitate that contains aluminum and Ce from the solution containing 
aluminum and Ce is generated, The 2nd precipitate containing a kind of a rare earth 
element and aluminum excluding Y from the solution containing a kind of a rare earth 
element and aluminum except Y is generated, and the 3rd precipitate that contains 
aluminum, Zr, and Y from the solution containing aluminum, Zr, and Y is generated. 
[0135]aluminum:Ce under 1st precipitate is 1. : The range of 0.5-1:10 is preferred, and the 
range of 1:1-1:5 is more preferred, aluminum under 2nd precipitate -- aluminum under 1st 
precipitate it is preferred that they are 0.1 to 10 times -- it is more preferred that they are 0.2 
to 5 times. And the rare earth element except aluminum and Y under 2nd precipitate is 1. : 
0.005-1 : The range of 0.1 is preferred and it is 1 . : The range of 0.008 to 1:0.05 is more 
preferred. And the range of 1:8-4:1 has preferred a'luminum:Zr+Y under 3rd precipitate, and 
the range of 1:5-2:1 is more preferred, and Zr:Y 0.8 : 0.2-0.2 : the range of 0.8 is preferred - 

- 0.7 : 0.3-0.3 : The range of 0.7 is more preferred, writing in the total amount of a metallic 
element furthermore - 1st precipitate: - the 3rd precipitate -- 1 : The range of 0.5-1:4 is 
preferred, and the range of 1 :1-1 :2 is more preferred. 

(24) The 1st precipitate thafcontains aluminum, Zr, and Yfrom the solution containing 
aluminum, Zr, and Y is generated, The 2nd precipitate containing a kind of a rare earth 
element and aluminum excluding Y from the solution containing a kind of a rare earth 
element and aluminum except Y is generated, and the 3rd precipitate that contains 
aluminum and Ce from the solution containing aluminum and Ce is generated. 
[0136]aluminum:Ce under 3rd precipitate is 1. : The range of 0.5-1:10 is preferred, and the 
range of 1:1-1:5 is more preferred, aluminum under 2nd precipitate -- aluminum under 3rd 
precipitate it is preferred that they are 0.1 to 10 times -- it is more preferred that they are 0.2 
to 5 times. And the rare earth element except aluminum and Y under 2nd precipitate is 1. : 
0.005-1 : The range of 0.1 is preferred and it is 1. : The range of 0.008 to 1:0.05 is more 
preferred. And the range of 1:8-4:1 has preferred aluminum:Zr+Y under 1st precipitate, and 
the range of 1:5-2:1 is more preferred, and Zr:Y 0.8 : 0.2-0.2 : the range of 0.8 is preferred - 

- 0.7 : 0.3-0.3 : The range of 0.7 is more preferred, writing in the total amount of a metallic 
element furthermore - 3rd precipitate: - the 1st precipitate -- 1 : The range of 0.5-1:4 is 
preferred, and the range of 1:1-1:2 is more preferred. 

[0137]ln one manufacturing method of this invention, the acid-base solution of two or more 
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sorts of metal is prepared, respectively, Each acid-base solution and alkali solution are 
mixed, precipitate is formed, respectively, maturation treatment is performed in the state 
where water fully exists in the suspended state voice which made carrier fluid the solution 
which contains water or water for at least one of the precipitate of each, or a system, and 
the sediment which mixed those precipitate is calcinated. The multiple oxide of this 
invention can be manufactured also by this method. 

[0138]Furthermore by another manufacturing method of this invention, the acid-base 
solution of two or more sorts of metal is prepared, respectively, Mix a kind of acid-base 
solution and alkali solution before long, and precipitate is formed, In the suspended state 
voice which made carrier fluid the solution which contains water or water for at least one of 
the precipitate, or a system, maturation treatment is performed in the state where water 
fully exists, the remaining acid-base solutions are added after that, precipitate is formed 
further, and the sediment subsequently obtained is calcinated. The multiple oxide of this 
invention can be manufactured also by this method. 

[0139]Furthermore by the manufacturing method of another this invention, the acid-base 
solution of two or more sorts of metal is prepared, respectively, Mix a kind of acid-base 
solution and alkali solution before long at least, and precipitate is formed, Maturation 
treatment is performed in the state where water fully exists in the suspended state voice 
which made carrier fluid the solution which contains water or water for at least one of the 
precipitate, or a system, The remaining acid-base solutions are added after that, precipitate 
is formed further, and the sediment obtained after performing maturation treatment in the 
state where water fully exists in the suspended state voice which made carrier fluid the 
solution containing water or water, or a system is calcinated. 

[0140]Namely, in the multiple oxide obtained by the manufacturing method of this invention. 
In the floe which a primary particle condenses and generates, distribution of a metallic 
element will differ by the center section and a surface portion, and the multiple oxide of this 
invention mentioned above by choosing the acid-base kind to be used appropriately can be 
manufactured easily. 

[0141]Especially if it has the solubility to the water or alcohol needed as acid chloride, there 
will be no restriction, but a nitrate is used especially preferably. As an alkali solution, the 
solution and the alcohol solution which dissolved ammonia, ammonium carbonate, sodium 
hydroxide, a potassium hydrate, sodium carbonate, etc. can be used. Especially ammonia 
and ammonium carbonate that vaporize at the time of calcination are preferred. As for the 
pH of an alkali solution, it is more preferred that it is eight or more. 

[0142]There are various regulating methods in the precipitation method of precipitate, and 
after adjusting the method of adding in an instant and strong-agitating an ammonia solution 
etc., and pH in which an oxide precursor begins to precipitate by adding hydrogen peroxide 
etc., there are a method of depositing precipitate with an ammonia solution etc., etc. Time 
which it takes when making an ammonia solution etc. neutralize is lengthened enough, and 
there are a method of neutralizing in 10 minutes or more preferably, the method of adding 
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buffer solution which is neutralized gradually or is maintained at predetermined pH while 
monitoring pH, etc. 

[0143]ln the process in which precipitate is generated, it is desirable to always agitate with 
the shear rate more than a 1000-/second. Minuteness making of the particle diameter of the 
oxide precursor which this generates can be carried out, and the particle diameter of floe 
can be made smaller. As for the particle diameter of an oxide precursor, it is desirable to be 
referred to as 3 micrometers or less. If particle diameter becomes larger than this, the 
particle diameter of the floe to generate will become large too much, and activity will fall due 
to the fall of specific surface area. 

[0144]ln order to add an acid-base solution, it is preferred to add an acid-base solution at 
once. The particle diameter of precipitate particles can be made more detailed by this, and 
the floe which a multiple oxide or solid solution particles of 50 nm or less condensed can be 
manufactured easily. And in order to carry out consecutive addition, it can carry out in two 
or more two or more-step steps, and a gradual maximum in particular is not regulated. 
[0145]And it is still more desirable to perform maturation treatment which warms a sediment 
in the state where water fully exists in the suspended state voice which made carrier fluid 
the solution containing water or water, or a system. By this, although the mechanism is 
unknown, average diameter . The multiple oxide in which the mean particle diameter which 
distributed most particles which the particles which the particles and average diameter of 
an A phase of 100 nm or less become from the particles of a B phase of 30 nm or less, and 
become from an A phase have 5-20-nm fine pores by narrow pore distribution among 
particles, and consist of B phases in fine pores consists of floe of 20 micrometers or less is 
obtained. 

[0146]Maturation treatment is in the state where moisture fully exists in a system, it can be 
heated in pressure-proofing of autoclave etc., and a heat-resistant container the whole 
solution including precipitate, can be performed, and can be performed by evaporating a 
solvent and calcinating it after that. Or the sediment which was carried out as for the ** 
exception may be calcinated under existence of a steam. In this case, calcinating in 
saturated steam atmosphere is preferred. 

[0147]When the above-mentioned maturation treatment is performed, while the dissolution 
and a re-deposit are promoted by the heat of warming, growth of particles arises. In this 
case, it is desirable to neutralize by the base more than the equivalent which can neutralize 
acid-base all. While an oxide precursor ripes to homogeneity more by this and fine pores 
are formed effectively, dissolution of a Zr0 2 -Ti0 2 solid solution etc. is promoted further, for 

example. 

[0148]this maturation treatment -- beyond a room temperature - desirable - it is 100 to 200 
** - further -- desirable — It is desirable to carry out at 100 to 150 **. In warming below 100 
**, the facilitatory effect of aging becomes it is small and huge [ the time which aging 
takes ]. Again In a temperature higher than 200 **, the synthesizer unit which can bear 10 
atmospheres or more is needed, and facility cost becomes high. 
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[0149]ln the above-mentioned manufacturing method, the sediment of precipitate which a 
kind riped at least and was mixed with other precipitate is calcinated. The particles of the 
above-mentioned A phase are formed from the ripe precipitate. In another manufacturing 
method of this invention, at least one of the precipitate generated with a coprecipitation 
method one by one ripes. Thereby, the particles of an A phase are formed from the 
precipitate. 

[0150]lt is desirable to be calcinated at the obtained precipitate and 300 to 900 **. 
Calcination temperature. When an elevated-temperature durability test is done as a catalyst 
as it is less than 300 **, it is easy to produce the grain growth of catalyst metal, and sulfur 
poisoning-proof nature also falls. Calcination temperature. If it exceeds 900 **, specific 
surface area may fall remarkably and is not preferred. 

[0151]And by supporting catalyst metal to the multiple oxide of this invention, the catalyst 
for emission gas purification of this invention is acquired. The catalyst of this invention is 
applicable to purification of the exhaust gas from a gasoline engine, a diesel power plant, or 
a gas engine (GHP), for example. If NO x occlusion material is further supported to a 

multiple oxide in addition to catalyst metal, it can be considered as a NO x occlusion 

reduction type catalyst. According to such a NO x occlusion reduction type catalyst, it excels 

in sulfur poisoning-proof nature extremely. 

[0152]as a NO x occlusion material in the case of supporting NO x occlusion material, it is at 

least one sort chosen from an alkaline metal, alkaline-earth metals, and a rare earth 
element, and is chosen out of Li, Na, K, Mg, Sr, Ba, Ce, and Pr -- a kind is desirable at 
least. NO x occlusion ability of an alkaline metal in a pyrosphere is high, and since NO x 

occlusion ability in a low temperature region is high, alkaline-earth metals are good for 
using both together to use K and Ba together especially preferably. This NO occlusion 

material is supported with the state of salts, such as carbonate, or an oxide, hydroxide, etc. 
[0153]The holding amount of NO x occlusion material is per 1 I. of catalysts. It is desirable to 
support 0.1-1.2 mol. If there are too many holding amounts of NO x occlusion material, the 
phenomenon in which the precious metals are covered with NO x occlusion material will 
arise, and NO x purification activity will come to fall. 

[0154]What is necessary is just to back-support catalyst metal to the multiple oxide of this 
invention obtained by the above-mentioned manufacturing method, in order to manufacture 
the catalyst for emission gas purification of this invention. If catalyst metal is included in a 
kind like the manufacturing method of the catalyst for emission gas purification of this 
invention even if there is little metaled acid-base solution, catalyst metal can be made to 
support simultaneously with manufacture of a multiple oxide. Catalyst metal can be 
included in solution in the state of water soluble compounds, such as a nitrate and a 
complex. 
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[0155]And according to such a manufacturing method, the sediment in the state where 
catalyst metal was incorporated into precipitate generates, and the catalyst particle by 
which catalyst metal was contained in the floe of a multiple oxide by calcinating it is 
obtained. Therefore, since it is in the state where catalyst metal existed uniformly by the 
high dispersion state in the catalyst particle, and the catalyst metallic particle was enclosed 
by oxide particles, while activity improves, grain growth is also controlled further. 
[0156] 

[Example]Hereafter, an example and a comparative example explain this invention 
concretely, it sets to the following statements -- the statement connected with hyphens, 
such as Ce0 2 -Zr0 2 , means a multiple oxide or a solid solution. 

(1) The presentation of the solution used for manufacturing the multiple oxide powder used 
for the catalyst examples 1-7 for emission gas purification and the comparative examples 1- 
2 which made the carrier aluminum, Ce, Zr, and La system multiple oxide powder is shown 
in Table 1. 
[0157] 
[Table 1] 
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[0158](Example 1) Aluminium nitrate 9 hydrate 1.0 mol and cerium nitrate 6 hydrate 1.0 
mol, It is pure water about 1.0 mol of oxy zirconium nitrate 2 hydrates, and the 124 g 
hydrogen peroxide solution ( 1.1-mol content as H 2 0 2 ) of 30 % of the weight of 

concentration. It dissolved in 2500-cm 3 and the solution A was prepared. 
[0159]On the other hand, it is aluminium nitrate 9 hydrate. It is [ 8.4 mol and ] pure water 
about 0.12 mol of lanthanum nitrate 6 hydrates. It dissolved in 2500-cm 3 and the solution B 
was prepared. 

[01 60] Quantity which can furthermore neutralize all the nitric acid roots Neutralization 
solution which contains NH 3 of a mol 1 .2 times It 2500 cm- 3 -prepared. 
[0161]The solution A was added having put the whole quantity of neutralization solution into 
the reaction vessel, and agitating by the mechanical stirrer and a homogenizer, and as it is, 
after 1-hour churning, the solution B was added and it agitated for further 1 hour. According 
to the homogenizer, it is agitated with the shear rate more than a 1000/second. The 
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obtained sediment (oxide precursor) is filtered and washed and it is in the atmosphere. It 
dries at 300 ** for 3 hours, and is a pan. Temporary quenching was carried out at 500 ** for 
1 hour. It is in the atmosphere about this temporary-quenching powder. It calcinated at 700 
** for 5 hours, it ground to median size D50**10micrometer in the wet ball mill, and multiple 
oxide powder was prepared. 

[0162]When this multiple oxide powder was observed by FE-TEM and having been 
analyzed by EPMA, typical composition was consisted of the floe 1 with a particle diameter 
of about 10 micrometers as shown in drawing 1 . The floe 1 mainly comprises three kinds of 
primary particles 10, 11, and 12 with a particle diameter of 10 nm or less. The primary 
particle 10 consists of aluminum 2 0 3> the primary particle 1 1 consists of Ce0 2 -Zr0 2> and 
the primary particle 12 consists of an aluminum 2 0 3 -La 2 0 3 multiple oxide. As shown also in 

drawing 1 , many primary particles 11 to the inside of the floe 1 were distributed, and many 
primary particles 12 to the surface side of the floe 1 were distributed. The aluminum 2 C> 3 

primary particle 10 also exists in the inside. 

[01 63]And as a result of analysis by EPMA, the amount of aluminum 2 C> 3 by the side of the 
surface was 70-mol% of the total amount of aluminum 2 0 3> and the amount of La 2 0 3 by the 
side of the surface was 70-mol% of the total amount of La 2 0 3 - The internal amount of 
Ce0 2 was 65-mol% of the total amount of Ce0 2 . • 

[0164]This multiple oxide powder 400 g, the aluminium nitrate 6 hydrate 42g, and quasi- 
boehmite 7.2 g and pure water 300 g was ground and mixed in the wet ball mill, and the 
median size D50=7micrometer slurry was prepared, this slurry - honeycomb carrier 
substrate made from cordierite (400 cells / inch) a 200-g/L coat is carried out - it calcinated 
for 1 hour at 600 ** after carrying out draught drying at 1 1 0 **, and the coated layer was 
formed. Then, Pt and Rh were supported one by one using Pt(N0 2 ) 2 (NH 3 ) 2 solution and 
Rh(N0 3 ) 3 solution, it calcinated in the atmosphere, and the catalyst was prepared. In Pt, a 

firing condition is. It is considered as 1 hour at 300 **, and, in Rh, is. It could be 6 hours at 
120 **. Pt 1.5 g/L is supported and it is Rh. 0.3 g/L is supported. 

[0165](Example 2) Multiple oxide powder was prepared like Example 1 except having used 
the solution A and the solution B of the presentation shown in Table 1 . 
[0166]When this multiple oxide powder was observed by FE-TEM and having been 
analyzed by EPMA, it consisted of floe with a particle diameter of about 10 micrometers like 
Example 1 . and many primary particles to the surface side of floe which consist of the 
primary particle and CeO> 2 -ZrC» 2 which mainly consist of aluminum 2 0 3 are distributed — 
many primary particles to the inside of floe which consist of aluminum 2 0 3 -La 2 0 3 were 
distributed. 

[0167]And as a result of analysis by EPMA, the amount of Ce0 2 by the side of the surface 



http://www4.ipdl. inpit.go.jp/cgi-bin/tran_web_cgi_ejje?alw_u=http%3A%2F%2Fwww... 5/23/2008 



JP,2002-331238,A [DETAILED DESCRIPTION] 



Page 32 of 69 



was 70-mol% of the total amount of Ce0 2> and the internal amount of La^O^ was 70-mol% 
of the total amount of La 2 C> 3 . The internal amount of aluminum 2 0 3 was 70-mol% of the 
total amount of aluminum 2 0 3 . 

[0168]The catalyst was prepared like Example 1 using this multiple oxide. 
[0169](Example 3) Cerium nitrate 6 hydrate 1.0 mol and oxy zirconium nitrate 2 hydrate It is 
pure water about 1.0 mol and the 124 g hydrogen peroxide solution ( 1.1 -mol content as 
H 2 0 2 ) of 30 % of the weight of concentration. It dissolved in 2500-cm 3 and the solution A 
was prepared. 

[0170]Aluminium nitrate 9 hydrate 9.4 mol and 0.12 mol of lanthanum nitrate 6 hydrates 
were dissolved in 2500 cm of pure water 3 , and the solution B was prepared. 
[0171]Multiple oxide powder was prepared like Example 1 except having used this solution 
A and solution B. When this multiple oxide powder was observed by FE-TEM and having 
been analyzed by EPMA, it consisted of floe with a particle diameter of about 10 
micrometers like Example 1 . Floe comprised a primary particle with a particle diameter of 
10 nm or less which mainly consists of Ce0 2 -Zr0 2 from two kinds of primary particles, and 
a primary particle which consists of aluminum 2 0 3 -La 2 0 3 . and - many primary particles 
which consist of aluminum 2 0 3 -La 2 0 3 are distributed on the surface of floe - many primary 
particles to the inside of floe which consist of Ce0 2 -Zr0 2 were distributed. 
[0172]And as a result of analysis by EPMA, the amount of aluminum 2 0 3 by the side of the 
surface was 80-mol% of the total amount of aluminum 2 0 3 , and the amount of La 2 O s by the 
side of the surface was 80-xnol% of the total amount of La 2 0 3 . The internal amount of 
Ce0 2 was 75-mol% of the total amount of Ce0 2 . 

[0173]The catalyst was prepared like Example 1 using this multiple oxide. 
[0174](Example 4) Multiple oxide powder was prepared like Example 1 except having 
prepared the solution A and the solution B of the presentation which are shown in Table 1 
like Example 3, and having used them. 

[0175]Although the presentation of this whole multiple oxide powder is the same as that of 
Example 3, when it observes by FE-TEM and analyzes by EPMA, many primary particles 
which consist of Ce0 2 -Zr0 2 are distributed on the surface of floe — many primary particles 
to the inside of floe which consist of aluminum 2 0 3 -La 2 0 3 were distributed. 
[0176]And as a result of analysis by EPMA, the amount of Ce0 2 by the side of the surface 
was 75-mol% of the total amount of Ce0 2 , and the internal amount of La 2 0 3 was 75-mol% 
of the total amount of La 2 C> 3 . The internal amount of aluminum 2 O s was 80-mol% of the 
total amount of aluminum 2 0 3 - 
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[0177]The catalyst was prepared like Example 1 using this multiple oxide. 
[0178](Examples 5-7) As shown in Table 1, except the aluminium nitrate concentration in 
the solution A and the solution B differing, multiple oxide powder was prepared like 
Example 1, and the catalyst was prepared like Example 1. When each multiple oxide 
powder was analyzed like Example 1, the composition was the same as that of Example 1 
except the amounts of aluminum 2 0 3 of the surface of floe and an inside differing, as shown 

in Table 1. All differ in distribution of the metallic element the surface and inside floe. 
[0179](Example 8) Multiple oxide powder was prepared like Example 1 except having used 
the solution A and the solution B of the presentation shown in Table 1 not using the 
lanthanum nitrate. 

[0180]When this multiple oxide powder was observed by FE-TEM and having been 
analyzed by EPMA, it consisted of floe with a particle diameter of about 10 micrometers, 
floe — the particle diameter of 10 nm or less -- it mainly comprises two kinds of primary 
particles - it comprises a primary particle which consists of aluminum 2 0 3> and a primary 
particle which consists of Ce0 2 -Zr0 2 . Ce0 2 -Zr0 2 is mostly distributed in the inside of floe -- 
aluminum 2 0 3 was mostly distributed in the surface side of floe. 

[0181]And the amount of aluminum 2 0 3 by the side of the surface was 65-mol% of the total 
amount of aluminum 2 0 3 as a result of analysis by .EPMA. The internal amount of Ce0 2 was 
70-mol% of the total amount of Ce0 2 . 

[0182]The catalyst was prepared like Example 1 using this multiple oxide powder. 
[0183](Example 9) Multiple oxide powder was prepared like Example 1 except having used 
the solution A and the solution B of the presentation shown in Table 1 not using the 
lanthanum nitrate. 

[0184]When this multiple oxide powder was observed by FE-TEM and having been 
analyzed by EPMA, it consisted of floe with a particle diameter of about 10 micrometers, 
floe — the particle diameter of 10 nm or less — it mainly comprises two kinds of primary 
particles - it comprises a primary particle which consists of aluminum 2 0 3 , and a primary 

particle which consists of Ce0 2 -Zr0 2 . Ce0 2 -Zr0 2 is mostly distributed in the surface side of 

floe - aluminum 2 0 3 was mostly distributed in the inside of floe. 

[0185]And the internal amount of aluminum 2 0 3 was 70-mol% of the total amount of 

aluminum 2 0 3 as a result of analysis by EPMA. The amount of Ce0 2 by the side of the 

surface was 75-mol% of the total amount of Ce0 2 . 

[0186]The catalyst was prepared like Example 1 using this multiple oxide powder. 
[0187](Example 10) Multiple oxide powder was prepared like Example 1 except having 
used the solution A and the solution B of the presentation shown in Table 1 not using the 
lanthanum nitrate. 
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[0188]When this multiple oxide powder was observed by FE-TEM and having been 
analyzed by EPMA, it consisted of floe with a particle diameter of about 10 micrometers, 
floe -- the particle diameter of 10 nm or less — it mainly comprises two kinds of primary 
particles - it comprises a primary particle which consists of a Ce0 2 -Zr0 2 solid solution, and 
a primary particle which consists of aluminum 2 0 3 . Ce0 2 -ZrC» 2 is mostly distributed in the 
surface side of floe -- aluminum 2 0 3 was mostly distributed in the inside of the floe 1 . 
[0189]And the internal amount of aluminum 2 0 3 was 80-mol% of the total amount of 
aluminum 2 0 3 as a result of analysis by EPMA. The amount of Ce0 2 by the side of the 
surface was 75-mol% of the total amount of Ce0 2 . 

[0190]The catalyst was prepared like Example 1 using this multiple oxide powder. 
[0191](Example 11) Multiple oxide powder was prepared like Example 1 except having 
used the solution A and the solution B of the presentation shown in Table 1 not using the 
lanthanum nitrate. 

[0192]When this multiple oxide powder was observed by FE-TEM and having been 
analyzed by EPMA, it consisted of floe with a particle diameter of about 10 micrometers, 
floe - the particle diameter of 10 nm or less - it mainly comprises two kinds of primary 
particles - it comprises a primary particle which consists of Ce0 2 -Zr0 2 , and a primary 

particle which consists of aluminum 2 C> 3 . Ce0 2 -Zr6 2 is mostly distributed in the inside of 

floe -- aluminum 2 0 3 was mostly distributed in the surface side of floe. 

[0193]And the amount of aluminum 2 C> 3 by the side of the surface was 80-mol% of the total 

amount of aluminum 2 C> 3 as a result of analysis by EPMA. The internal amount of Ce0 2 was 

70-mol% of the total amount of Ce0 2 - 

[0194]The catalyst was prepared like Example 1 using this multiple oxide powder. 
[0195](Comparative example 1) Aluminium nitrate 9 hydrate 4.7 mol and 1.0 mol of cerium 
nitrate 6 hydrates, Oxy zirconium nitrate 2 hydrate 1.0 mol, and 0.12 mol of lanthanum 
nitrate 6 hydrates and 124 g of hydrogen peroxide solution ( 1.1 -mol content as H 2 0 2 ) of 30 

% of the weight of concentration were dissolved in 1400 cm of pure water 3 , and the 
solution A was prepared. 

[0196]Quantity which can furthermore neutralize all the nitric acid roots NH 3 of a mol is 
included 1.2 times. The solution of 2000-cm 3 was prepared. 

[0197]Multiple oxide powder was prepared like Example 1 except having added the solution 
A, having put the neutralization solution whole quantity into the reaction vessel, and 
agitating by the mechanical stirrer and a homogenizer. 

[0198]This multiple oxide powder consists typical composition of the floe 2 with a particle 
diameter of about 10 micrometers, as shown in drawing 2 . when this multiple oxide powder 
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is observed by FE-TEM and it analyzes by EPMA, it is shown in drawing 2 as - the floe 2 
— the particle diameter of 1 0 nm or less — four kinds of primary particles 20, 21 , 22, and 23 
distribute almost uniformly, and are mainly constituted. As for the primary particle 20, it 
consists of aluminum 2 0 3> the primary particle 21 consists of Ce0 2 -Zr0 2 , the primary 

particle 22 consists of aluminum 2 0 3 -La 2 0 3 , and the primary particle 23 is. It consists of 

Ce0 2 -Zr0 2 -La 2 0 3 . And the floe 2 had become metal distribution almost uniform from the 

surface side to an inside as a result of analysis by EPMA. As for slightly [ the quantity of 
aluminum 2 0 3 -La 2 0 3 ], and La 2 0 3 , most was dissolving to Ce0 2 ~Zr0 2 . 

[0199]The catalyst was prepared like Example 1 using this multiple oxide powder. 
[0200](Comparative example 2) Aluminium nitrate 9 hydrate 4.7 mol and 1.0 mol of cerium 
nitrate 6 hydrates, Oxy zirconium nitrate 2 hydrate It is pure water about 1.0 mol and the 
124 g hydrogen peroxide solution ( 1.1 -mol content as H 2 0 2 ) of 30 % of the weight of 

concentration. It dissolved in 5000-cm 3 and the solution A was prepared. 
[0201]Quantity which can furthermore neutralize all the nitric acid roots NH 3 of a mol is 

included 1 .2 times. The solution of 2000-cm 3 was prepared. 

[0202]Multiple oxide powder was prepared like Example 1 except having added the solution 
A, having put the neutralization solution whole quantity into the reaction vessel, and 
agitating by the mechanical stirrer and a homogenizer. 

[0203]This multiple oxide powder consists of floe with a particle diameter of about 10 
micrometers like the comparative example 1. When this multiple oxide powder is observed 
by FE-TEM and it analyzes by EPMA, as the Lord who consists of aluminum 2 0 3 with a 
particle diameter of 10 nm-or less and Ce0 2 -Zr0 2> two kinds of primary particles distribute 

almost uniformly, and floe is constituted. And floe had become metal distribution almost 

uniform from the surface side to an inside as a result of analysis by EPMA. 

[0204]The catalyst was prepared like Example 1 using this multiple oxide powder. 

(2) The presentation of the solution used for manufacturing the multiple oxide powder used 

for the catalyst examples 12-15 for emission gas purification and the comparative examples 

3-4 which made the carrier aluminum, Zr, Ti, and La system multiple oxide powder is shown 

in Table 2. 

[0205] 
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[0206](Example 12) Multiple oxide powder was prepared like Example 1 except having 
used the solution A and the solution B of the presentation shown in Table 2, using a 
titanium tetrachloride solution as a Ti source. 

[0207]When this multiple oxide powder was observed by FE-TEM and having been 
analyzed by EPMA, it consisted of floe with a particle diameter of about 10 micrometers, 
floe - the particle diameter of 10 nm or less - it mainly comprises four kinds of primary 
particles - with the primary particle which consists of Zr0 2 -Ti0 2 . It comprises a primary 
particle which consists of aluminum 2 0 3 , a primary particle which consists of ZrC> 2 , and a 
primary particle which consists of TiC> 2 . Many primary particles to the inside of floe which 
consist of Zr0 2 -Ti0 2 and Zr0 2 , and Ti0 2 were distributed, and aluminum 2 0 3 was mostly 
distributed in the surface side of floe. 

[0208]And the amount of aluminum 2 0 3 by the side of the surface was 60-mol% of the total 
amount of aluminum 2 C> 3 as a result of analysis by EPMA. The internal amount of Ti0 2 was 
65-mol% of the total amount of Ti0 2 . 

[0209]The catalyst was prepared like Example 1 using this multiple oxide powder. 
[0210](Example 13) Multiple oxide powder was prepared like Example 1 except having 
used the solution A and the solution B of the presentation shown in Table 2, using a 
titanium tetrachloride solution as a Ti source. 

[021 1]When this multiple oxide powder was observed by FE-TEM and having been 
analyzed by EPMA, it consisted of floe with a particle diameter of about 10 micrometers. 
The same particle diameter less or equal of 10 nm as Example 12 is mainly concerned with 
floe, and it comprises four kinds of primary particles, many primary particles to the surface 
side of floe which consist of Zr0 2 -Ti0 2 and Zr0 2 , and Ti0 2 are distributed - aluminum 2 0 3 
was mostly distributed in the inside of floe. 

[0212]And the amount of TiC> 2 by the side of the surface was 70-mol% of the total amount 
of Ti0 2 as a result of analysis by EPMA. The internal amount of aluminum 2 C> 3 was 70- 
mol% of the total amount of aluminum 2 C> 3 . 

[0213]The catalyst was prepared like Example 1 using this multiple oxide powder. 
[0214](Example 14) Multiple oxide powder was prepared like Example 1 except having 
used the solution A and the solution B of the presentation shown in Table 2, using a 
titanium tetrachloride solution as a Ti source. 

[0215]When this multiple oxide powder was observed by FE-TEM and having been 
analyzed by EPMA, it consisted of floe with a particle diameter of about 10 micrometers, 
floe — the particle diameter of 10 nm or less — it mainly comprises five kinds of primary 
particles - with the primary particle which consists of Zr0 2 -Ti0 2 . It comprises a primary 
particle which consists of aluminum 2 0 3 -La 2 0 3 , a primary particle which consists of 
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aluminum 2 0 3 , a primary particle which consists of TiC» 2 , and a primary particle which 
consists of Zr0 2 . Zr0 2 -Ti0 2 and Zr0 2 , and Ti0 2 were mostly distributed in the inside of 
floe, and aluminum 2 0 3 -La 2 0 3 was mostly distributed in the surface side of floe. 
[0216]And the amount of aluminum 2 O s by the side of the surface was 60-mol% of the total 
amount of aluminum 2 0 3 as a result of analysis by EPMA. moreover -- the amount of La 2 O s 
by the side of the surface is 60-mol% of the total amount of La 2 0 3 -- the internal amount of 
Ti0 2 -- a total - it was 70-mol% of the amount of Ti0 2 . 

[0217]The catalyst was prepared like Example 1 using this multiple oxide powder. 
[0218](Example 15) Multiple oxide powder was prepared like Example 1 except having 
used the solution A and the solution B of the presentation shown in Table 2, using a 
titanium tetrachloride solution as a Ti source. 

[0219]When this multiple oxide powder was observed by FE-TEM and having been 
analyzed by EPMA, it consisted of floe with a particle diameter of about 10 micrometers, 
floe - the particle diameter of 10 nm or less - it mainly comprises five kinds of primary 
particles -- with the primary particle which consists of Zr0 2 -Ti0 2 . It comprises a primary 
particle which consists of aluminum 2 0 3 -La 2 0 3> a primary particle which consists of 
aluminum 2 0 3 , a primary particle which consists of Ti0 2 , and a primary particle which 
consists of Zr0 2 . Zr0 2 -Ti0 2 was mostly distributed in the surface side of floe, and 
aluminum 2 0 3 -La 2 0 3 was mostly distributed in the inside of floe. 

[0220]And the amount of Ti0 2 by the side of the surface was 65-mol% of the total amount 
of Ti0 2 as a result of analysis by EPMA. The internal amount of La 2 C> 3 was 60-mol% of the 
total amount of La 2 0 3> and the internal amount of aluminum 2 C> 3 was 60-mol% of the total 
amount of aluminum 2 0 3 - 

[0221]The catalyst was prepared like Example 1 using this multiple oxide powder. 
[0222](Comparative example 3) Multiple oxide powder was prepared like the comparative 
example 1 except having used the solution A of the presentation shown in Table 2, using a 
titanium tetrachloride solution as a Ti source. 

[0223]This multiple oxide powder consists of floe with a particle diameter of about 10 
micrometers like the comparative example 1. When this multiple oxide powder is observed 
by FE-TEM and it analyzes by EPMA, the same particle diameter less or equal of 10 nm as 
Example 12 mainly distributes almost uniformly [ four kinds of primary particles ], and floe is 
constituted. And floe had become metal distribution almost uniform from the surface side to 
an inside as a result of analysis by EPMA. 

[0224]The catalyst was prepared like Example 1 using this multiple oxide powder. 
[0225](Comparative example 4) Multiple oxide powder was prepared like the comparative 
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example 1 except having used the solution A of the presentation shown in Table 2, using a 
titanium tetrachloride solution as a Ti source. 

[0226]This multiple oxide powder consists of floe with a particle diameter of about 1 0 
micrometers. The place which observed this multiple oxide powder by FE-TEM, and was 
analyzed by EPMA, Floe The primary particle with a particle diameter of 10 nm or less 
which mainly consists of Zr0 2 -Ti0 2 -La 2 0 3 from five kinds of primary particles, The primary 

particle which consists of aluminum 2 0 3 , the primary particle which consists of 
aluminum 2 0 3 -La 2 0 3 , the primary particle which consists of Ti0 2 , and the primary particle 
which consists of Zr0 2 distribute almost uniformly, and is constituted. And floe had become 
metal distribution almost uniform from the surface side to an inside as a result of analysis 
by EPMA. 

[0227]The catalyst was prepared like Example 1 using this multiple oxide powder. 

(3) The presentation of the solution used for manufacturing the multiple oxide powder used 

for the catalyst examples 16-19 for emission gas purification and the comparative examples 

5-6 which made the carrier aluminum, Ce, and La system multiple oxide powder is shown in 

Table 3. 

[0228] 

[Table 3] 
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[0229](Example 16) Multiple oxide powder was prepared like Example 1 except having 
used the solution A and the solution B of the presentation shown in Table 3. 
[0230]When this multiple oxide powder was observed by FE-TEM and having been 
analyzed by EPMA, it consisted of floe with a particle diameter of about 10 micrometers, 
floe - the particle diameter of 10 nm or less — it mainly comprises three kinds of primary 
particles - it comprises a primary particle which consists of an aluminum 2 0 3 -La 2 0 3 

multiple oxide, a primary particle which consists of aluminum 2 0 3 , and a primary particle 

which consists of Ce0 2 - Ce0 2 is mostly distributed in the inside of floe — aluminum 2 C> 3 - 

La 2 0 3 was mostly distributed in the surface side of floe. 

[0231]and - the amount of La 2 0 3 by the side of the surface is 60-mol% of the total amount 
of La 2 C> 3 as a result of analysis by EPMA — the internal amount of Ce0 2 ~ a total - it was 
70-mol% of the amount of Ce0 2 . 

[0232]The catalyst was prepared like Example 1 using this multiple oxide powder. 
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[0233](Example 17) Multiple oxide powder was prepared like Example 1 except having 
used the solution A and the solution B of the presentation shown in Table 3. 
[0234]When this multiple oxide powder was observed by FE-TEM and having been 
analyzed by EPMA, it consisted of floe with a particle diameter of about 10 micrometers, 
floe — the particle diameter of 10 nm or less -- it mainly comprises three kinds of primary 
particles - it comprises a primary particle which consists of an aluminum 2 0 3 -La 2 0 3 
multiple oxide, a primary particle which consists of aluminum 2 C> 3 , and a primary particle 
which consists of CeC> 2 . Ce0 2 is mostly distributed in the surface side of floe — 
aluminum 2 0 3 -La 2 0 3 was mostly distributed in the inside of floe. 

[0235]and - the internal amount of La 2 0 3 is 60-mol% of the total amount of La 2 C< 3 as a 
result of analysis by EPMA - the amount of Ce0 2 by the side of the surface -- a total -- it 
was 70-mol% of the amount of CeC» 2 . 

[0236]The catalyst was prepared like Example 1 using this multiple oxide powder. 
[0237](Example 18) Multiple oxide powder was prepared like Example 1 except having 
used the solution A and the solution B of the presentation shown in Table 3. 
[0238]When this multiple oxide powder was observed by FE-TEM and having been 
analyzed by EPMA, it consisted of floe with a particle diameter of about 10 micrometers, 
floe -- the particle diameter of 10 nm or less - it mainly comprises two kinds of primary 
particles - it comprises a primary particle which consists of aluminum 2 0 3 , and a primary 
particle which consists of Ce0 2 . Ce0 2 is mostly distributed in the inside of floe -- 
aluminum 2 0 3 was mostly distributed in the surface side of floe. 

[0239]and - the amount of aluminum 2 C> 3 by the side of the surface is 65-mol% of the total 
amount of aluminum 2 0 3 as a result of analysis by EPMA - the internal amount of Ce0 2 -- 
a total -- it was 65-mol% of the amount of Ce0 2 . 

[0240]The catalyst was prepared like Example 1 using this multiple oxide powder. 
[0241](Example 19) Multiple oxide powder was prepared like Example 1 except having 
used the solution A and the solution B of the presentation shown in Table 3. 
[0242]When this multiple oxide powder was observed by FE-TEM and having been 
analyzed by EPMA, it consisted of floe with a particle diameter of about 10 micrometers, 
floe - the particle diameter of 10 nm or less - it mainly comprises two kinds of primary 
particles -- it comprises a primary particle which consists of aluminum 2 0 3 , and a primary 
particle which consists of CeC» 2 . Ce0 2 is mostly distributed in the surface side of floe - 
aluminum 2 0 3 was mostly distributed in the inside of floe. 

[0243]and - the internal amount of aluminum 2 0 3 is 60-mol% of the total amount of 
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surface -- a total - it was 60-mol% of the amount of Ce0 2 - 

[0244]The catalyst was prepared like Example 1 using this multiple oxide powder. 
[0245](Comparative example 5) Multiple oxide powder was prepared like the comparative 
example 1 except having used the solution A of the presentation shown in Table 3. When 
this multiple oxide powder was observed by FE-TEM and having been analyzed by EPMA, 
it consisted of floe with a particle diameter of about 10 micrometers. Floe The primary 
particle with a particle diameter of 10 nm or less which mainly comprises four kinds of 
primary particles, and consists of aluminum 2 0 3 , The primary particle which consists of 
CeO the primary particle which consists of aluminum O -La O , and the primary particle 



become metal distribution almost uniform from the surface side to an inside as a result of 
analysis by EPMA. 

[0246]The catalyst was prepared like Example 1 using this multiple oxide powder. 
[0247](Comparative example 6) Multiple oxide powder was prepared like the comparative 
example 1 except having used the solution A of the presentation shown in Table 3. When 
this multiple oxide powder was observed by FE-TEM and having been analyzed by EPMA, 
it consisted of floe with a particle diameter of about 10 micrometers, floe — the particle 
diameter of 10 nm or less - it mainly comprises two kinds of primary particles - the primary 



distribute almost uniformly, and is constituted. And floe had become metal distribution 
almost uniform from the surface side to an inside as a result of analysis by EPMA. 
[0248]The catalyst was prepared like Example 1 using this multiple oxide powder. 
(4) The presentation of the solution used for manufacturing the multiple oxide powder used 
for the catalyst examples 20-27 for aluminum, Ce, Zr, and the emission gas purification that 
made multiple oxide powder the carrier, and the comparative examples 7-8 is shown in 
Table 4 Y system. 
[0249] 

[Table 4] 



[0250](Example 20) Multiple oxide powder was prepared like Example 1 except having 
used the solution A and the solution B of the presentation shown in Table 4, using nitric 
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acid yttrium 6 hydrate as a source of Y. When this multiple oxide powder was observed by 
FE-TEM and having been analyzed by EPMA, it consisted of floe with a particle diameter of 
about 10 micrometers, floe -- the particle diameter of 10 nm or less -- it mainly comprises 
four kinds of primary particles -- with the primary particle which consists of aluminum 2 0 3 . It 

comprises a primary particle which consists of Ce0 2 , a primary particle which consists of 
Y 2 0 3 -Ce0 2 , and a primary particle which consists of Zr0 2 -Y 2 0 3 - CeC» 2 is mostly distributed 
in the inside of floe — Zr0 2 - Y 2 0 3 was mostly distributed in the surface side of floe. 
[0251 ]And as a result of analysis by EPMA, the internal amount of CeC» 2 was 65-mol% of 
the total amount of Ce0 2> and the amount of Y 2 0 3 by the side of the surface was 65-mol% 
of the total amount of Y 2 0 3 - 

[0252]The catalyst was prepared like Example 1 using this multiple oxide powder. 
[0253](Example 21) Multiple oxide powder was prepared like Example 1 except having 
used the solution A and the solution B of the presentation shown in Table 4, using nitric 
acid yttrium 6 hydrate as a source of Y. When this multiple oxide powder was observed by 
FE-TEM and having been analyzed by EPMA, it consisted of floe with a particle diameter of 
about 10 micrometers, floe - the particle diameter of 10 nm or less - it mainly comprises 
four kinds of primary particles - with the primary particle which consists of aluminum 2 0 3 . It 

comprises a primary particle which consists of Ce0 2 , a primary particle which consists of 
Y 2 0 3 -Ce0 2 , and a primary particle which consists of Zr0 2 -Y 2 0 3 - CeC» 2 is mostly distributed 
in the surface side of floe -- ZrC» 2 -Y 2 0 3 was mostly distributed in the inside of floe. 
[0254]And as a result of analysis by EPMA, the amount of Ce0 2 by the side of the surface 
was 70-mol% of the total amount of Ce0 2> and the internal amount of Y 2 0 3 was 65-mol% 
of the total amount of Y 2 0 3 - 

[0255]The catalyst was prepared like Example 1 using this multiple oxide powder. 
[0256](Example 22) Multiple oxide powder was prepared like Example 1 except having 
used the solution A and the solution B of the presentation shown in Table 4, using nitric 
acid yttrium 6 hydrate as a source of Y. When this multiple oxide powder was observed by 
FE-TEM and having been analyzed by EPMA, it consisted of floe with a particle diameter of 
about 10 micrometers, floe — the particle diameter of 10 nm or less -- it mainly comprises 
four kinds of primary particles - with the primary particle which consists of aluminum 2 0 3 . It 
comprises a primary particle which consists of Ce0 2> a primary particle which consists of 
Y 2 0 3 -Ce0 2> and a primary particle which consists of Zr0 2 -Y 2 0 3 . Ce0 2 is mostly distributed 
in the inside of floe - Zr0 2 -Y 2 C» 3 was mostly distributed in the surface side of floe. 
[0257]And as a result of analysis by EPMA, the internal amount of Ce0 2 was 65-mol% of 
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the total amount of CeC» 2> and the amount of Y 2 C> 3 by the side of the surface was 60-mol% 
of the total amount of Y 2 0 3 - 

[0258]The catalyst was prepared like Example 1 using this multiple oxide powder. 
[0259](Example 23) Multiple oxide powder was prepared like Example 1 except having 
used the solution A and the solution B of the presentation shown in Table 4, using nitric 
acid yttrium 6 hydrate as a source of Y. When this multiple oxide powder was observed by 
FE-TEM and having been analyzed by EPMA, it consisted of floe with a particle diameter of 
about 10 micrometers, floe -- the particle diameter of 10 nm or less -- it mainly comprises 
four kinds of primary particles -- with the primary particle which consists of aluminum 2 0 3 . It 
comprises a primary particle which consists of Ce0 2> a primary particle which consists of 
Y 2 0 3 -Ce0 2> and a primary particle which consists of ZrC> 2 -Y 2 0 3 . Ce0 2 is mostly distributed 
in the surface side of floe - Zr0 2 -Y 2 0 3 was mostly distributed in the inside of floe. 
[0260]And as a result of analysis by EPMA, the amount of Ce0 2 by the side of the surface 
was 65-mol% of the total amount of Ce0 2> and the internal amount of Y 2 C> 3 was 70-mol% 
of the total amount of Y 2 0 3 - 

[0261 ]The catalyst was prepared like Example 1 using this multiple oxide powder. 
[0262](Example 24) Aluminium nitrate 9 hydrate lUs pure water about 0.2 mol, and 1 mol of 
cerium nitrate 6 hydrates and the 124 g hydrogen peroxide solution ( 1.1 -mol content as 
H 2 0 2 ) of 30 % of the weight of concentration. It dissolved in 1500-cm 3 and the solution A 
was prepared. 

[0263]Aluminium nitrate 9 hydrate 0.2 mol and 0.01 mol of lanthanum nitrate 6 hydrates 
were dissolved in 500 cm of pure water 3 , and the solution B was prepared. 
[0264]Oxy zirconium nitrate 2 hydrate 0.6 mol and nitric acid yttrium It is pure water about 
0.4 mol. It dissolved in 1000-cm 3 and the solution C was prepared. 
[0265]Quantity which can furthermore neutralize all the nitric acid roots Neutralization 
solution which contains NH 3 of a mol 1.2 times It 1000 cm- 3 -prepared. 
[0266]The solution A was added having put the whole quantity of neutralization solution into 
the reaction vessel, and agitating by the mechanical stirrer and a homogenizer, and as it is, 
after 1-hour churning, after 1 more hour churning, the solution B was added, the solution C 
was added and it agitated for further 1 hour. The obtained sediment (oxide precursor) is 
filtered and washed and it is in the atmosphere. It dries at 300 ** for 3 hours, and is a pan. 
Temporary quenching was carried out at 500 ** for 1 hour. It is in the atmosphere about this 
temporary-quenching powder. It calcinated at 700 ** for 5 hours, it ground to median size 
D50**10micrometer in the wet ball mill, and multiple oxide powder was prepared. 
[0267]When this multiple oxide powder was observed by FE-TEM and having been 
analyzed by EPMA, it consisted of floe with a particle diameter of about 10 micrometers. 
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floe -- the particle diameter of 10 nm or less — it mainly comprises five kinds of primary 
particles - with the primary particle which consists of aluminum 2 0 3 - It comprises a primary 
particle which consists of Ce0 2> a primary particle which consists of Y 2 0 3 -Ce0 2 , a primary 
particle which consists of aluminum 2 0 3 -La 2 0 3 , and a primary particle which consists of 
ZrCL -Y 0 CL. Ce0 o and aluminunruCL, and aluminum.O -La_CL are mostly distributed in the 

2. 2. 3 2 2 2 O 2 o 

inside of floe Zr0 2 -Y 2 0 3 was mostly distributed in the surface side of floe. 
[0268]And as a result of analysis by EPMA, the internal amount of Ce0 2 was 70-mol% of 
the total amount of Ce0 2 , and the amount of Y 2 C> 3 by the side of the surface was 70-mol% 
of the total amount of Y 2 C» 3 . 

[0269]The catalyst was prepared like Example 1 using this multiple oxide powder. 
[0270](Example 25) Multiple oxide powder was prepared like Example 24 except having 
used the solution A, the solution B, and the solution C of the presentation which are shown 
in Table 4. When this multiple oxide powder was observed by FE-TEM and having been 
analyzed by EPMA, it consisted of floe with a particle diameter of about 10 micrometers, 
floe — the particle diameter of 10 nm or less — it mainly comprises five kinds of primary 
particles - with the primary particle which consists of aluminum 2 0 3 . It comprises a primary 

particle which consists of Ce0 2 , a primary particle which consists of Y 2 0 3 -Ce0 2> a primary 

particle which consists of aluminum 2 0 3 -La 2 0 3> and a primary particle which consists of 

Zr0 2 -Y 2 0 3 . Ce0 2 is mostly distributed in the surface side of floe -- Zr0 2 -Y 2 C» 3 was mostly 

distributed in the inside of floe. 

[0271]And as a result of analysis by EPMA, the amount of Ce0 2 by the side of the surface 
was 65-mol% of the total amount of Ce0 2> and the internal amount of Y 2 0 3 was 65-mol% 
of the total amount of Y 2 0 3 - 

[0272]The catalyst was prepared like Example 1 using this multiple oxide powder. 
[0273](Example 26) Multiple oxide powder was prepared like Example 24 except having 
used the solution A, the solution B, and the solution C of the presentation which are shown 
in Table 4. When this multiple oxide powder was observed by FE-TEM and having been 
analyzed by EPMA, it consisted of floe with a particle diameter of about 10 micrometers, 
floe ~ the particle diameter of 10 nm or less — it mainly comprises five kinds of primary 
particles - with the primary particle which consists of aluminum 2 0 3 - It comprises a primary 

particle which consists of Ce0 2 , a primary particle which consists of Y 2 0 3 -Ce0 2 , a primary 

particle which consists of aluminum 2 0 3 -La 2 0 3 , and a primary particle which consists of 

Zr0 2 -Y 2 0 3 . Ce0 2 is mostly distributed in the inside of floe — ZrC» 2 -Y 2 0 3 was mostly 

distributed in the surface side of floe. 
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[0274]And as a result of analysis by EPMA, the internal amount of Ce0 2 was 70-mol% of 
the total amount of Ce0 2 , and the amount of Y 2 C» 3 by the side of the surface was 65-mol% 
of the total amount of Y 2 0 3 - 

[0275]The catalyst was prepared like Example 1 using this multiple oxide powder. 
[0276](Example 27) Multiple oxide powder was prepared like Example 24 except having 
used the solution A, the solution B, and the solution C of the presentation which are shown 
in Table 4. When this multiple oxide powder was observed by FE-TEM and having been 
analyzed by EPMA, it consisted of floe with a particle diameter of about 10 micrometers, 
floe - the particle diameter of 10 nm or less -- it mainly comprises five kinds of primary 
particles -- with the primary particle which consists of aluminum 2 C» 3 . It comprises a primary 
particle which consists of Ce0 2 , a primary particle which consists of Y 2 0 3 -Ce0 2 , a primary 
particle which consists of aluminum 2 0 3 -La 2 0 3 , and a primary particle which consists of 
Zr °2~ Y 2°3" Ce °2 is most| y distributed in the surface side of floe - Zr0 2 -Y 2 0 3 was mostly 
distributed in the inside of floe. 

[0277]And as a result of analysis by EPMA, the amount of Ce0 2 by the side of the surface 
was 70-mol% of the total amount of Ce0 2 , and the internal amount of Y 2 0 3 was 60-mol% 
of the total amount of Y 2 <D 3 . 

[0278]The catalyst was prepared like Example 1 using this multiple oxide powder. 
[0279](Comparative example 7) Multiple oxide powder was prepared like the comparative 
example 1 except having used the solution A of the presentation shown in Table 4. When 
this multiple oxide powder was observed by FE-TEM and having been analyzed by EPMA, 
it consisted of floe with a particle diameter of about 10 micrometers. The primary particle 
with a particle diameter of 10 nm or less which mainly comprises two kinds of primary 
particles, and consists of aluminum 2 0 3> and the primary particle which consists of CeCy 
Zr °2" Y 2°3 distribute almost uniformly, and floe is constituted. And floe had become metal 
distribution almost uniform from the surface side to an inside as a result of analysis by 
EPMA. 

[0280]The catalyst was prepared like Example 1 using this multiple oxide powder. 
[0281](Comparative example 8) Multiple oxide powder was prepared like the comparative 
example 1 except having used the solution A of the presentation shown in Table 4. When 
this multiple oxide powder was observed by FE-TEM and having been analyzed by EPMA, 
it consisted of floe with a particle diameter of about 10 micrometers, floe — the particle 
diameter of 10 nm or less - it mainly comprises two kinds of primary particles - with the 
primary particle which consists of aluminum 2 0 3 -La 2 0 3 . The primary particle which consists 
of Ce0 2 -Zr0 2 -La 2 0 3 -Y 2 0 3 distributes almost uniformly, and is constituted. And floe had 
become metal distribution almost uniform from the surface side to an inside as a result of 
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analysis by EPMA. 

[0282]The catalyst was prepared like Example 1 using this multiple oxide powder. 
[0283]<An examination and evaluation> Each catalyst It started in the test piece shape (20 
mm in diameter, and 41 mm in length) of 35-cm 3 , and the durability test which circulates 
model gas was done, respectively. 

[0284]About the catalyst of Examples 1-11 and the comparative examples 1-2, the 
durability test of 10 hours was done at 1050 **, passing by turns the model gas shown in 
Table 5 every 10 seconds on the conditions shown in Table 5. 
[0285] 

[Table 5] 





C0(75X)/H.(25X> 
<X> 


0. 

<x) 


C0> 
(X) 


H.O 
(X) 


Ni 


(sec) 


*fi 

(L/oin) 




1 


0 


3 


3 




10 


20 


| Rich 


1 


4 


3 


3 


«9S 


10 


20 



[0286]While passing by turns the model gas shown in Table 6 every 10 seconds on the 
conditions shown in Table 6 about the catalyst of Examples 12-15 and the comparative 
examples 3-4 The durability test held at 800 ** for 5 hours was done. 
[0287] 

[Table 6] 





C0(75X)/M25X) 
(X) 


0, 
(X) 


CO i 
(X) 


SO. 
(PFE>) 


H.O 
(X) 


Hi 


(Bee) 


mm 

{Vain) 


I Rich 


1 


0 


3 


200 


3 




10 


20 


I Lean 


1 


4 


3 


200 


3 


mm 


10 


20 



[0288]While passing by turns the model gas shown in Table 5 every 10 seconds on the 

conditions shown in Table 5 about the catalyst of Examples 16-19 and the comparative 

examples 5-6 The durability test held at 800 ** for 5 hours was done. 

[0289]While passing the model gas shown in Table 7 on the conditions shown in Table 7 

about the catalyst of Examples 20-27 and the comparative examples 7-8 The durability test 

held at 800 ** for 5 hours was done. 

[0290] 

[Table 7] 





C0(75X)/H.(Z5X) 


0. 


CO. 


H.O 


N. 


mm. 




(X) 


(X) 


(X) 


(X) 




(L/nin) 


I Lean 


1 . 


4 


3 


3 


as 


20 



[0291]Arrange each catalyst after a durability test to an ordinary pressure fixed-bed 
circulation type catalyst evaluation system, and the model gas shown in Table 8 about the 
catalyst of Examples 1-19 and the comparative examples 1-6 is circulated by turns for 
every second on the conditions shown in Table 8, The model gas shown in Table 9 about 
the catalyst of Examples 20-27 and the comparative examples 7-8 is circulated on the 
conditions shown in Table 9, and it is each. From 100 ** Temperature up was carried out 
the speed for 10 *7to 400 **. 
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[0292] 
[Table 8] 





C0<75X)/H»(25X) 


CH. 


NO, 


0. 


C0> 


EiO 


N. 




at* 




(5!) 


(X) 


(X) 


(X) 


(X) 


(X) 




(sec) 


(L/aio) 


| Rich 


2 


0.1 


0.16 


0.32S 


3 


3 


a® 


1 


20 




1 


0.1 


0.J6 


1.326 


3 


3 


mm 


1 


20 



[0293] 
[Ta ble 9] 





C0(75X)/H,(Z5X) 


C,H. 


NO, 


0, 


CO. 


B,0 




ssa 




(X) 


(X) 


(X) 


(X) 


(X) 


(X) 




(V-in) 


I Lean 


1 


0.1 


0.1B 


0.325 


3 






20 



[0294]And the purifying rate of HC at the time of temperature up, CO, and NO x was 
continuously measured about each catalyst, and temperature (50% purification 
temperature) when each was purified 50% was searched for, respectively. The result of the 
HC50% purification temperature which was the clearest in the difference of activity is 
shown in Table 10 before long. 

[0295]The BET specific surface area of the coated layer before and behind a durability test 
is measured about each catalyst, and the result is combined with Table 10 and shown. In 
Table 10, "Fresh" shows durability test before and "Aged" shows the durability test back. 
[0296] 
[Table 10] 
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mitm.mmw/e) 


HC-50% 










&4bWiM. (°C) 


mami 


Al, Ce, Zr, La 


150 


78 


244 




Al, Ce, Zr, La 


155 


il 


261 


$mm3 


Al, Ce, Zr, La 


148 




266 




Al, Ce, Zr, La 


145 


79 


261 




Al, Ce, Zr, La 


— Ill — 


=~ 


241 




Al, Ce, Zr, La 




H 






Al, Ce, Zr, La 


— 145 


79 


250 




Al, Ce, Zr 


151 


7l 


258 




Al, Ce, Zr 


— m — 


Tfi 


262 




Al, Ce, Zr 




75 


268 




Al, Ce, Zr 


152 


71 


263 




Al, Ce, Zr, La 




1| 


272 


1 i±«0fl2 | Al, Ce, Zr 


— i7n 




270 




Al, Zr, Ti 


TTc 


84 


237 




Al, Zr, Ti 


— Tar 


— -f| 


239 




Al, Zr, Ti, La 


— rls — 








Al, Zr, Ti, La 


— 


os 


235 


liiiiti 


Al, Zr, Ti 


— 156 


79 


245 




Al, Zr, Ti, La 


— 152 





244 




Al, Ce, La 


81 


co 


205 




Al, Ce, La 


85 


58 


210 




Al, Ce 


1? 


En 

- — — 


212 




Al, Ce 






214 




Al, Ce, La 


ti 


In 

— |t 


218 




Al, Ce 


tS 

— T^S 


il 






Al, Ce, Zr, Y 




|l 


HI 




Al, Ce, Zr, Y 


— Ton 




206 


mmViZZ 1 Al, Ce, Zr, Y 


— 122" 


55 


204 


Emmi 


Al, Ce, Zr, Y 


128 


51 


205 




Al, Ce, Zr, Y, La 


135 


62 


203 


£JS8I25 


Al, Ce, Zr, Y, La 


131 


60 


202 




Al, Ce, Zr, Y, La 


128 


63 


200 


£J1S0!I27 


Al, Ce, Zr, Y, La 


127 


59 


199 




Al. Ce, Zr, Y 


127 


46 


215 




Al, Ce, Zr, Y, La 


124 


45 


214 



[0297]First, from comparison of Example 1 and the comparative example 1, although the 
carrier of the catalyst of Example 1 is the same presentation as the carrier of the catalyst of 
the comparative example 1, The direction of Example 1 shows the heat resistance in which 
the fall degree of the specific surface area after durability is small very high, and, as a 
result, activity with it is maintained. [ a low HC50% purification temperature after durability 
and ] [ high ] This is an effect by originating in having manufactured the carrier of Example 
1 with the coprecipitation method one by one, and La 2 C> 3 mainly being contained in 

aluminum 2 0 3 . 

[0298]Even if it compares Example 2 with the comparative example 1, the direction of 
Example 2 has the high activity after durability, and it turns out that it is seldom influenced 
at an order of making it precipitating with a coprecipitation method one by one. 
[0299]However, if Example 1 is compared with Example 2, Example 1 is superior to 
Example 2. By that is, the thing which you make it precipitate previously in a coprecipitation 
method from the solution containing aluminum, Ce, and Zr one by one, and is made to 
precipitate from the solution which contains aluminum and La after that. It turns out that it is 
more desirable to distribute many primary particles 12 to the surface side of the floe 1 which 
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consist of an aluminum 2 0 3 -La 2 0 3 multiple oxide, and to distribute many primary particles 
1 1 to the inside of the floe 1 which consist of a Ce0 2 -Zr0 2 solid solution. 
[0300]The content of aluminum element in the solution A receives Ce/Zr=1/1 from 
comparison of Example 1, Example 3, and Examples 5-7. 0.5 or more are used and it turns 
out that it is desirable to make the remaining aluminum contain in the used solution B. It 
thinks because the quantity of aluminum 2 C> 3 which dissolved selectively with this and 

La 2 0 3 and whose heat resistance improved, and the quantity of aluminum 2 0 3 which 
intervenes in order to high-decentralize a Ce0 2 -Zr0 2 solid solution can be balanced. 
[0301 ]And if Examples 8-1 1 are compared with the comparative example 2, Examples 8-1 1 
show activity even with after [ high ] durability, and it is clear that this it is the effect which 
manufactured the carrier with the coprecipitation method one by one. 
[0302]Next, if Example 13 is compared with the comparative example 3, the direction of 
Example 13 shows activity even with after [ high ] durability. It is clear that this it is the 
effect which manufactured the carrier with the coprecipitation method one by one, many 
Zr0 2 -Ti0 2 solid solutions are distributed over the surface side of floe in Example 13, and it 
is thought in it that it is an effect resulting from sulfur poisoning having been controlled by 
this. 

[0303]When Example 12 is compared with Example 14, the Example 14 of the activity after 
durability is higher, and this is the effect which contained La further in the solution B. That 
is, by making La 2 0 3 dissolve selectively to aluminum 2 C> 3 , it is thought that it originates in 

the heat resistance of aluminum 2 0 3 having improved and the fall of the sulfur poisoning- 
proof nature of a ZrCyTiO^ solid solution having been prevented. 

[0304]On the other hand, Example 16 excels the comparative example 5 in the activity after 
durability, and Example 18 excels the comparative example 6 in the activity after durability. 
It is clear that this it is the effect which manufactured the carrier with the coprecipitation 
method one by one, and in Example 16 and Example 18, since the surface concentration of 
Ce0 2 became low since aluminum 2 0 3 was mostly distributed over the surface side of floe, 

and degradation of Rh was controlled, it thinks. 

[0305]From comparison of Examples 16-19, by making La 2 C> 3 dissolve selectively to 
aluminum 2 0 3 shows that heat resistance is improving. 

[0306]Examples 20-23 excel the comparative example 7 in the activity after durability, and 
Examples 24-27 excel the comparative example 8 in the activity after durability. It is clear 
that this it is the effect which manufactured the carrier with the coprecipitation method one 
by one, As opposed to three kinds of multiple oxides, aluminum 2 C> 3 , Ce0 2 , and Zr0 2 -Y 2 0 3> 
existing individually in Examples 20-27, According to a comparative example, since CeO is 
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dissolving to Zr0 2 -Y 2 0 3 , it is thought that activity is low. 

[0307]And if Examples 20-23 are compared with Examples 24-27, it is distinct by making 
La 2 O s dissolve selectively to aluminum 2 0 3 that the activity after durability improves further. 

[0308]Since Examples 20-23 have the almost equivalent activity after durability and 
Examples 24-27 also have the almost equivalent activity after durability, it turns out that an 
order in a coprecipitation method is not asked one by one. 

(5) The presentation of the solution used for manufacturing the multiple oxide powder used 
for the catalyst examples 28-37 for emission gas purification and the comparative examples 
9-10 of the two-layer structure is shown in Table 1 1 . 
[0309] 

[Table 11] 











t*A 


7km 


IB 


A] 


Ce 


Zr 


La 


Al 


Ce 


Zr 


La 




0.Z5 


0.25 


0.25 




0.25 








mmmzB 


0.25 


0.25 


0.25 




0.25 






0.01 


mrnrnm 


0.10 


0.25 


0.25 




0.40 








mmmi 


0.40 


0.25 


0.25 




0.10 










0.25 


0.25 


0.25 




1.00 








S«£M33 


0.25 


0.25 


0.25 




2.00 










1.25 


0.25 


0.25 




1.00 








US 


2.00 


0.25 


0.25 




0.25 










0.25 








0.25 


0.25 


0.25 




5OK0O37 


0.25 


0.25 


0.25 




0.25 










0.50 


0.25 


0.25 














0.50 


0.25 


0.25 


0.01 











[0310](Example 28) As shown in Table 11, 0.25 mol of aluminium nitrate 9 hydrates, 0.25 
mol of cerium nitrate 6 hydrates, 0.25 mol of oxy zirconium nitrate 2 hydrates, and 
hydrogen-peroxide-solution ( 0.275-mol content as H 2 0 2 ) 31cm 3 of 30 % of the weight of 

concentration were dissolved in 700 cm of pure water 3 , and the solution A was prepared. 
[031 1]On the other hand, 0.25 mol of aluminium nitrate 9 hydrates were dissolved in 500 
cm of pure water 3 , and the solution B was prepared. 

[0312]Quantity which can furthermore neutralize all the nitric acid roots The solution which 
contains NH 3 of a mol 1.2 times was 500 cm- 3 -prepared, and this was made into the 
neutralized solution. 

[0313]The solution A was added having put the whole quantity of the neutralized solution in 
the beaker, and agitating by the mechanical stirrer and a homogenizer, and as it is, after 1- 
hour churning, the solution B was added and it agitated for further 1 hour. The obtained 
sediment (oxide precursor) is filtered and washed, and it dries at 300 ** in the atmosphere 
for 3 hours, and is a pan. Temporary quenching was carried out at 500 ** for 1 hour. It is in 
the atmosphere about this temporary-quenching powder. It calcinated at 700 ** for 5 hours, 
it ground to median size D50**10micrometer in the wet ball mill, and multiple oxide powder 
was prepared. 
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[0314]When this multiple oxide powder was observed by FE-TEM and having been 
analyzed by EPMA, it consisted of floe with a particle diameter of about 10 micrometers, 
floe - the particle diameter of 10 nm or less — it mainly comprises two kinds of primary 
particles -- it comprises a primary particle which consists of aluminum 2 0 3 , and a primary 

particle which consists of Ce0 2 -Zr0 2 . aluminum 2 0 3 is mostly distributed in the surface side 

of floe - Ce0 2 -Zr0 2 was mostly distributed in the inside of floe. 

[0315]And as a result of analysis by EPMA, the internal amount of Ce0 2 was 60-mol% of 
the total amount of Ce0 2 , and the amount of aluminum 2 0 3 by the side of the surface was 
60-mol% of the total amount of aluminum 2 0 3 . 

[0316]This multiple oxide powder 200 g and activated alumina powder (specific surface 
area 190m 2 /g) 200 g, The aluminium nitrate 6 hydrate 42g and quasi-boehmite 7.2g and 
pure water 300 g was ground and mixed in the wet ball mill, and the median size 
D50=7micrometer slurry was prepared, this slurry — honeycomb carrier substrate made 
from cordierite (400 cells / inch) a 160-g/L coat is carried out - it calcinated for 1 hour at 
600 ** after carrying out draught drying at 110 **, and the coated layer was formed. The 
coat process was performed two or more times if needed. 

[0317]Then, Pt is supported using Pt(NC> 2 ) 2 ( NH 3 ) 2 so,ution > and jt is in tne atmosphere. It 
calcinated at 300 ** for 1 hour, and the 1st catalyst bed was prepared. Pt 1.5 g/L is 
supported. 

[0318]Next, theta-aluminum 2 0 3 powder (BET specific surface area75m 2 /g) is prepared, Rh 
is supported using nitric acid rhodium solution, and it is in the atmosphere. It calcinated at 
300 ** for 1 hour. The holding amount of Rh receives the theta-aluminum 2 0 3 powder 40g. 
It is 0.3g. This catalyst powder 100 g, the aluminium nitrate 6 hydrate 30g and quasi- 
boehmite of 5 g, and pure water 140 g was ground and mixed in the wet ball mill, and the 
median size D50=7micrometer slurry was prepared, the coat of this is carried out to the 1st 
catalyst bed surface -- it calcinated at 600 ** for 1 hour, and the 2nd catalyst bed was 
formed. Carrier substrate 1L per 40g of the 2nd catalyst bed was formed. 
[0319](Example 29) As shown in Table 11, multiple oxide powder was prepared like 
Example 28 except having used the solution B which dissolves 0.25 mol of aluminium 
nitrate 9 hydrates, and 0.01 mol of lanthanum nitrate 6 hydrates in 500 cm of pure water 3 . 
[0320]When this multiple oxide powder was observed by FE-TEM and having been 
analyzed by EPMA, it consisted of floe with a particle diameter of about 10 micrometers, 
floe - the particle diameter of 10 nm or less - it mainly comprises two kinds of primary 
particles - it comprises a primary particle which consists of aluminum 2 0 3 , and a primary 
particle which consists of Ce0 2 -ZrC» 2 . aluminum 2 0 3 is mostly distributed in the surface side 
of floe - Ce0 2 -Zr0 2 was mostly distributed in the inside of floe. 
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[0321 ]And the 1st catalyst bed and the 2nd catalyst bed were formed like Example 28. 
[0322](Example 30) As shown in Table 11, 0.10 mol of aluminium nitrate 9 hydrates, The 
solution A which dissolves hydrogen-peroxide-solution ( 0.275-mol content as H 2 0 2 ) 31cm 3 
of 0.25 mol of cerium nitrate 6 hydrates, 0.25 mol of oxy zirconium nitrate 2 hydrates, and 
30 % of the weight of concentration in 700 cm of pure water 3 . Multiple oxide powder was 
prepared like Example 28 except having used the solution B which dissolves 0.40 mol of 
aluminium nitrate 9 hydrates in 500 cm of pure water 3 . 

[0323]When this multiple oxide powder was observed by FE-TEM and having been 
analyzed by EPMA, it consisted of floe with a particle diameter of about 10 micrometers, 
floe -- the particle diameter of 10 nm or less — it mainly comprises two kinds of primary 
particles - it comprises a primary particle which consists of aluminum 2 0 3 , and a primary 
particle which consists of Ce0 2 -Zr0 2 . a!uminum 2 0 3 is mostly distributed in the surface side 
of floe -- Ce0 2 -Zr0 2 was mostly distributed in the inside of floe. 

[0324]And the 1st catalyst bed and the 2nd catalyst bed were formed like Example 28. 
[0325](Example 31) As shown in Table 11, 0.40 mol of aluminium nitrate 9 hydrates, The 
solution A which dissolves hydrogen-peroxide-solution ( 0.275-mol content as H 2 0 2 ) 31cm 3 
of 0.25 mol of cerium nitrate 6 hydrates, 0.25 mol of oxy zirconium nitrate 2 hydrates, and 
30 % of the weight of concentration in 700 cm of pure water 3 . Multiple oxide powder was 
prepared like Example 28 except having used the solution B which dissolves 0.10 mol of 
aluminium nitrate 9 hydrates in 500 cm of pure water 3 

[0326]When this multiple oxide powder was observed by FE-TEM and having been 
analyzed by EPMA, it consisted of floe with a particle diameter of about 10 micrometers, 
floe -- the particle diameter of 10 nm or less - it mainly comprises two kinds of primary 
particles - it comprises a primary particle which consists of aluminum 2 0 3 , and a primary 

particle which consists of Ce0 2 -Zr0 2 . aluminum 2 0 3 is mostly distributed in the surface side 

of floe -- Ce0 2 -Zr0 2 was mostly distributed in the inside of floe. 

[0327]And the 1st catalyst bed and the 2nd catalyst bed were formed like Example 28. 
[0328](Example 32) As shown in Table 11, multiple oxide powder was prepared like 
Example 28 except having used the solution B which dissolves 1.00 mol of aluminium 
nitrate 9 hydrates in 500 cm of pure water 3 . 

[0329]When this multiple oxide powder was observed by FE-TEM and having been 
analyzed by EPMA, it consisted of floe with a particle diameter of about 10 micrometers, 
floe - the particle diameter of 10 nm or less - it mainly comprises two kinds of primary 
particles - it comprises a primary particle which consists of aluminum 2 0 3 , and a primary 
particle which consists of CeO -ZrO . aluminum O is mostly distributed in the surface side 
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of floe - Ce0 2 -Zr0 2 was mostly distributed in the inside of floe. 

[0330]And this multiple oxide powder. The 1st catalyst bed and the 2nd catalyst bed were 
formed like Example 28 except having formed the 1st catalyst bed so that 1 10 g/L and 50 
g/L of activated alumina powder might be contained. 

[0331](Example 33) As shown in Table 11, multiple oxide powder was prepared like 
Example 28 except having used the solution B which dissolves 2.00 mol of aluminium 
nitrate 9 hydrates in 500 cm of pure water 3 . 

[0332]When this multiple oxide powder was observed by FE-TEM and having been 
analyzed by EPMA, it consisted of floe with a particle diameter of about 10 micrometers, 
floe - the particle diameter of 10 nm or less - it mainly comprises two kinds of primary 
particles -- it comprises a primary particle which consists of aluminum 2 0 3> and a primary 

particle which consists of Ce0 2 -Zr0 2 . aluminum 2 C> 3 is mostly distributed in the surface side 

of floe - Ce0 2 -Zr0 2 was mostly distributed in the inside of floe. 

[0333]And this multiple oxide powder not using activated alumina powder. The 1st catalyst 
bed and the 2nd catalyst bed were formed like Example 28 except having formed the 1st 
catalyst bed so that 160 g/L might be contained. 

[0334](Example 34) As shown in Table 11, 1 .25 mol of aluminium nitrate 9 hydrates, The 
solution A which dissolves hydrogen-peroxide-solution ( 0.275-mol content as H 2 0 2 ) 31cm 3 
of 0.25 mol of cerium nitrate 6 hydrates, 0.25 mol of oxy zirconium nitrate 2 hydrates, and 
30 % of the weight of concentration in 700 cm of pure water 3 . Multiple oxide powder was 
prepared like Example 28 except having used the solution B which dissolves 1.00 mol of 
aluminium nitrate 9 hydrates in 500 cm of pure water 3 

[0335]When this multiple oxide powder was observed by FE-TEM and having been 
analyzed by EPMA, it consisted of floe with a particle diameter of about 10 micrometers, 
floe - the particle diameter of 10 nm or less - it mainly comprises two kinds of primary 
particles -- it comprises a primary particle which consists of aluminum 2 0 3 , and a primary 
particle which consists of Ce0 2 -ZrC» 2 . aluminum 2 0 3 is mostly distributed in the surface side 
of floe - Ce0 2 -Zr0 2 was mostly distributed in the inside of floe. 

[0336]And this multiple oxide powder not using activated alumina powder. The 1st catalyst 
bed and the 2nd catalyst bed were formed like Example 28 except having formed the 1st 
catalyst bed so that 160 g/L might be contained. 

[0337](Example 35) As shown in Table 1 1 , 2.00 mol of aluminium nitrate 9 hydrates, 0.25 
mol of cerium nitrate 6 hydrates, 0.25 mol of oxy zirconium nitrate 2 hydrates, and the 
hydrogen peroxide solution of 30 % of the weight of concentration (as H 2 0 2 .) Multiple oxide 
powder was prepared like Example 28 except having used the solution A which dissolves 
0.275-mol content 31cm 3 in 700 cm of pure water 3 . 
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[0338]When this multiple oxide powder was observed by FE-TEM and having been 
analyzed by EPMA, it consisted of floe with a particle diameter of about 10 micrometers, 
floe -- the particle diameter of 10 nm or less ~ it mainly comprises two kinds of primary 
particles - it comprises a primary particle which consists of aluminum 2 0 3 , and a primary 
particle which consists of Ce0 2 -Zr0 2 . aluminum 2 0 3 is mostly distributed in the surface side 
of floe - Ce0 2 -Zr0 2 was mostly distributed in the inside of floe. 

[0339]And this multiple oxide powder not using activated alumina powder. The 1st catalyst 
bed and the 2nd catalyst bed were formed like Example 28 except having formed the 1st 
catalyst bed so that 160 g/L might be contained. 

[0340](Example 36) The solution A which dissolves 0.25 mol of aluminium nitrate 9 
hydrates in 500 cm of pure water 3 as shown in Table 11. 0.25 mol of aluminium nitrate 9 
hydrates, 0.25 mol of cerium nitrate 6 hydrates, 0.25 mol of oxy zirconium nitrate 2 
hydrates, and the hydrogen peroxide solution of 30 % of the weight of concentration (as 
H 2 0 2 .) Multiple oxide powder was prepared like Example 28 except having used the 

solution B which dissolves 0.275-mol content 31cm 3 in 700 cm of pure water 3 
[0341]When this multiple oxide powder was observed by FE-TEM and having been 
analyzed by EPMA, it consisted of floe with a particle diameter of about 10 micrometers, 
floe - the particle diameter of 10 nm or less - it mainly comprises two kinds of primary 
particles - it comprises a primary particle which consists of aluminum 2 0 3 , and a primary 
particle which consists of Ce0 2 -ZrC» 2 . aluminum 2 C» 3 is mostly distributed in the inside of 
floe - Ce0 2 -Zr0 2 was mostly distributed in the surface side of floe. 
[0342]And the 1st catalyst-bed and the 2nd catalyst bed were formed like Example 28. 
[0343](Example 37) It replaced with theta-aluminum 2 O s powder, and the 1st catalyst bed 
and the 2nd catalyst bed were formed like Example 28 except the amount of formation of 
the 2nd catalyst bed having been 30 g/L using hollow shape aluminum 2 0 3 powder. 
[0344](Comparative example 9) As shown in Table 11, 0.50 mol of aluminium nitrate 9 
hydrates, It is pure water about hydrogen-peroxide-solution ( 0.275-mol content as H 2 0 2 ) 

31cm 3 of 0.25 mol of cerium nitrate 6 hydrates, 0.25 mol of oxy zirconium nitrate 2 
hydrates, and 30 % of the weight of concentration. The solution A which dissolves in 1200- 
cm 3 is used, Multiple oxide powder was prepared like Example 28 except having added the 
solution A at once to the neutralized solution not using the solution B. 
[0345]When this multiple oxide powder was observed by FE-TEM and having been 
analyzed by EPMA, it consisted of floe with a particle diameter of about 10 micrometers, 
floe - the particle diameter of 10 nm or less - it mainly comprises two kinds of primary 
particles - the primary particle which consists of aluminum 2 0 3 , and the primary particle 
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which consists of Ce0 2 -Zr0 2 distribute almost uniformly, and is constituted. And floe had 
become metal distribution almost uniform from the surface side to an inside as a result of 
analysis by EPMA. 

[0346]And the 1st catalyst bed and the 2nd catalyst bed were formed like Example 28 using 
this multiple oxide powder. 

[0347](Comparative example 10) As shown in Table 11, 0.50 mol of aluminium nitrate 9 
hydrates, 0.25 mol of cerium nitrate 6 hydrates, 0.25 mol of oxy zirconium nitrate 2 
hydrates, It is pure water about hydrogen-peroxide-solution ( 0.275-mol content as H 2 0 2 ) 

31cm 3 of 0.01 mol of lanthanum nitrate 6 hydrates, and 30 % of the weight of 
concentration. The solution A which dissolves in 1200-cm 3 is used, Multiple oxide powder 
was prepared like Example 28 except having added the solution A at once to the 
neutralized solution not using the solution B. 

[0348]When this multiple oxide powder was observed by FE-TEM and having been 
analyzed by EPMA, it consisted of floe with a particle diameter of about 10 micrometers, 
floe - the particle diameter of 10 nm or less -- it mainly comprises two kinds of primary 
particles - the primary particle which consists of aluminum 2 0 3 -La 2 0 3 , and the primary 
particle which consists of Ce0 2 -Zr0 2 -La 2 0 3 distribute almost uniformly, and is constituted. 
And floe had become metal distribution almost uniform from the surface side to an inside as 
a result of analysis by EPMA. 

[0349]And the 1st catalyst bed and the 2nd catalyst bed were formed like Example 28 using 
this multiple oxide powder. 

[0350]The catalyst of examination / evaluation> examples 28-37 and the comparative 
examples 9-10 is cut, respectively. Test piece shape of 35cm 3 (20 mm in diameter.) It 
started in length of 41 mm, and the durability test which circulates every 10 seconds on the 
conditions shown in Table 6, and circulates the Rich-Lean model gas shown in Table 6 at 
1050 ** by turns for 10 hours was done, respectively. 

[0351]Each catalyst after a durability test is arranged to an ordinary pressure fixed-bed 
circulation type catalyst evaluation system, the model gas shown in Table 12 is circulated 
by turns for every second on the conditions shown in Table 12, and it is each. From 100 ** 
Temperature up was carried out the speed for 10 **/to 400 **. And the purifying rate of HC 
at the time of temperature up, CO, and NO was continuously measured about each 
catalyst, and temperature (50% purification temperature) when each was purified 50% was 
searched for, respectively. A result is shown in Table 13. 
[0352] 
[Table 12] 
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[0353] 
[Table 13] 
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[0354]ln Table 13, the catalyst of Example 28 is excellent in purification performance 
compared with the catalyst of the comparative example 9, and the catalyst of Example 29 is 
excellent in purification performance compared with the catalyst of the comparative 
example 10. namely, the surface side formed by making it coprecipitate one by one using 
the solution A and the solution B - aluminum 2 C» 3 - many - by making a multiple oxide with 

much Ce0 2 -Zr0 2 into a carrier at the inside side, it is distinct that purification activity 

improved. 

[0355]As for Example 29, most differences of activity are not observed in the comparative 
example 9 and the comparative example 10 from Example 28 to activity being high. That is, 
according to the coprecipitation method, the effect of La 2 °3 is revealed one bv or| e. but the 
effect of La 2 0 3 is not revealed in all the usual coprecipitation methods. This is imagined to 
be the result with which the- heat-resistant improved effect of aluminum 2 0 3 by addition of 
La 2 0 3 and the fall of the oxygen occlusion discharge ability by dissolution into Ce0 2 of 
La 2 0 3 competed by the comparative example 10. However, La 2 0 3 is at Example 29. It 
dissolves selectively into aluminum 2 0 3 and it is thought that the fall of oxygen occlusion 
discharge ability was controlled by this. 

[0356]lt is preferred for especially Example 28 to be excellent in low-temperature activity, 
when Examples 28, 30, and 31 are compared, and for there to be an optimum value in the 
ratio of the aluminium nitrate contained in the solution A and the solution B, and to dissolve 
an aluminium nitrate by the concentration into both solutions. It is thought that the amount 
of aluminium nitrates contained in the solution A and the solution B and the quantity of 
activated alumina powder have an optimum value from comparison of Examples 28, 32, 
and 33 similarly. 

[0357]And from the result of Examples 33, 34, and 35, in not using activated alumina 
powder, it turns out that the activity of a catalyst is high, so that the ratio of the aluminium 
nitrate in the solution A is high. This is considered that condensation of Ce0 2 -Zr0 2 
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particles is controlled when aluminum 2 0 3 which intervenes among Ce0 2 -Zr0 2 particles 
increases. 

[0358]lt turns out that an order of coprecipitation has furthermore affected purification 
activity slightly one by one from comparison of Example 28 and Example 36, It is preferred 
to make aluminum 2 0 3 -Ce0 2 -Zr0 2 precursor coprecipitate previously like Example 28, and 

to settle aluminum 2 0 3 precursor after that. 

[0359]As a carrier of the 2nd upper catalyst bed, it is hollow shape from comparison of 
Examples 28 and 37. The direction of aluminum 2 C> 3 understands that it is also more 

desirable than theta-aluminum 2 <D 3 . 

(6) The presentation of the solution used for manufacturing the multiple oxide powder used 
for the catalyst examples 38-49 for emission gas purification and the comparative example 
11 which made the carrier multiple oxide powder formed of maturation treatment is shown 
in Table 14 as a presentation of an oxide. 
[0360] 
[Table 14] 
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[0361](Example 38) It is a neutralization equivalent, putting in a beaker the solution 
(solution A) containing 1 mol of aluminium nitrate 9 hydrates, and agitating in a mechanical 
stirrer and a homogenizer. A 1 .2-times the amount ammonia solution was added, and 
precipitate was deposited. It is a solution about this precipitate. At 0.12MPa and 110**, 
water heat treatment was carried out for 2 hours, and it riped. 

[0362]Subsequently, in a solution including the precipitate after aging, a 1.2 times as many 
ammonia solution as a neutralization equivalent is added to the following ingredient 
neutralized, They are 1 mol of aluminium nitrate 9 hydrates, and oxy zirconium nitrate 
there. 0.6 mol and titanium tetrachloride The solution (solution B) which dissolved 0.4 mol 
was added, and precipitate was deposited. And it is a solution about the obtained 
precipitate. At 0.12MPa and 110 **, water heat treatment was carried out for 2 hours, and it 
riped. 

[0363]The postprecipitation neutralized precipitate In the inside of the atmosphere after 
carrying out temporary quenching at 300 ** for 3 hours or more It calcinated at 500 ** for 5 
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hours, it ground to median size D50**10micrometer in the wet ball mill, and multiple oxide 
powder was prepared. The presentation of each oxide is aluminum:Zr:Ti=1 at a metaled 
atomic ratio. : 0.6 : It is 0.4. 

[0364]When this multiple oxide powder was observed by FE-TEM and having been 
analyzed by EPMA, it consisted of floe with a particle diameter of about 10 micrometers. 
This floe comprised aluminum 2 0 3 primary particle whose average crystallite diameter is 8 

nm, and amorphous aluminum 2 C> 3 by which it is placed between the interfaces of the Zr0 2 - 
Ti0 2 solid solution particle whose average microcrystal is 9 nm, and a solid solution 

particle. While having the narrow pore distribution to which it is 8 nm in main pole diameter, 
and not less than 90% of the pore volume of fine pores of 50 nm or less exists in the range 
of 8**3 nm, an aspect ratio this multiple oxide powder The granular crystal of 2.5 was 
formed. 

[0365]and aluminum 2 0 3 is mostly distributed in the inside of floe — Zr0 2 -Ti0 2 was mostly 

distributed in the surface side of floe, moreover - the internal amount of aluminum 2 0 3 is 

65-mol% of the total amount of aluminum 2 0 3 as a result of analysis by EPMA - the amount 

of Ti0 2 by the side of the surface — a total -- it was 70-mol% of the amount of Ti0 2 . 

[0366]Furthermore, this multiple oxide powder is in the atmosphere. It had the characteristic 
that the crystallite diameter of each oxide after calcinating at 700 ** for 5 hours is 10 nm or 
less. 

[0367]Obtained multiple oxide powder 400 g, and the aluminium nitrate 6 hydrate 42g, 
quasi-boehmite 7.2 g, pure water 300 g was mixed and ground in the wet ball mill, and the 
median size D50=7micrometer slurry was obtained, this slurry - product monolith 
honeycomb substrate made from cordierite (400 cells / inch) a 200-g/L coat is carried out — 
it calcinated for 1 hour at 500 ** after carrying out draught drying at 1 10 **, and the coated 
layer was formed. If needed, it carries out repeatedly and a coat process is per 
[ honeycomb substrate 1L ]. A 200-g coated layer was formed. 
[0368]Then, adsorption support of the Pt was carried out using the dinitrodiammine 
platinum solution, and it calcinated at 300 ** in the atmosphere for 1 hour. Subsequently, 
adsorption support of the Rh was carried out using nitric acid rhodium solution, and it 
calcinated at 120 ** in the atmosphere for 6 hours. Furthermore, water absorption support 
of the Ba is carried out using barium acetate solution, and it is in the atmosphere. After 
calcinating at 300 ** for 3 hours, water absorption support of the K was carried out using 
potassium acetate solution, and it calcinated at 300 ** in the atmosphere for 3 hours. In 2 g 
and Rh, 0.1 g and Ba the holding amount of each ingredient. 0.2 mol and K It is 0.1 mol. 
[ per / honeycomb substrate 1 L / and Pt ] 

[0369](Example 39) Multiple oxide powder was prepared like Example 38 except not having 
riped after addition of the solution B. When this multiple oxide powder was observed by FE- 
TEM and having been analyzed by EPMA, it consisted of floe with a particle diameter of 
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about 10 micrometers, and aluminum 2 0 3 is mostly distributed in the inside of floe -- ZrCy 
Ti0 2 was mostly distributed in the surface side of floe. 

[0370]The catalyst was prepared like Example 38 using this multiple oxide powder. 
[0371](Example 40) Multiple oxide powder was prepared like Example 38 except not having 
riped, after depositing precipitate from the solution A. When this multiple oxide powder was 
observed by FE-TEM and having been analyzed by EPMA, it consisted of floe with a 
particle diameter of about 10 micrometers. And aluminum 2 0 3 was mostly distributed in the 
inside of floe, and Zr0 2 -Ti0 2 was mostly distributed in the surface side of floe. 
[0372]The catalyst was prepared like Example 38 using this multiple oxide powder. 
[0373](Example 41) They are 1 mol of aluminium nitrate 9 hydrates, and oxy zirconium 
nitrate as the solution A. 0.6 mol and titanium tetrachloride The solution which dissolved 0.4 
mol is used, Multiple oxide powder was prepared like Example 38 using the solution which 
dissolved 1 mol of aluminium nitrate 9 hydrates as the solution B except not having riped 
after addition of the solution B. 

[0374]When this multiple oxide powder was observed by FE-TEM and having been 
analyzed by EPMA, it consisted of floe with a particle diameter of about 10 micrometers, 
and aluminum 2 0 3 is mostly distributed in the surface side of floe - Zr0 2 -Ti0 2 was mostly 

distributed in the inside of floe. 

[0375]The catalyst was prepared like Example 38 using this multiple oxide powder. 
[0376](Example 42) The quantity of aluminium nitrate 9 hydrate in the solution A shall be 2 
mol, and it is oxy zirconium nitrate as the solution B. 0.6 mol and titanium tetrachloride 
While using the solution which dissolved 0.4 mol, Multiple oxide powder was prepared like 
Example 38 except not having riped after addition of the solution B. When this multiple 
oxide powder was observed by FE-TEM and having been analyzed by EPMA, it consisted 
of floe with a particle diameter of about 10 micrometers, and aluminum 2 C> 3 is mostly 
distributed in the inside of floe -- Zr0 2 -Ti0 2 was mostly distributed in the surface side of 
floe. 

[0377]The catalyst was prepared like Example 38 using this multiple oxide powder. 
[0378](Example 43) It is oxy zirconium nitrate as the solution A. While using the solution 
which dissolved 2 mol of aluminium nitrate 9 hydrates as the solution B using the solution 
which dissolved 0.6 mol and 0.4 mol of titanium tetrachloride, Multiple oxide powder was 
prepared like Example 38 except not having riped after addition of the solution B. When this 
multiple oxide powder was observed by FE-TEM and having been analyzed by EPMA, it 
consisted of floe with a particle diameter of about 10 micrometers, and aluminum 2 0 3 is 
mostly distributed in the surface side of floe — ZrC» 2 -Ti0 2 was mostly distributed in the 
inside of floe. 

[0379]The catalyst was prepared like Example 38 using this multiple oxide powder. 
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[0380](Example 44) The quantity of aluminium nitrate 9 hydrate in the solution A shall be 2 
mol, and it is oxy zirconium nitrate as the solution B. Precipitate was deposited like 
Example 38 using the solution which dissolved only 0.6 mol. The following ********** 1.2 
times as many ammonia solutions are added, and, subsequently it is titanium tetrachloride. 
It is a solution about the precipitate which added the solution (solution C) which dissolved 
0.4 mol, deposited precipitate, and was obtained. At 0.12MPa and 110 **, water heat 
treatment was carried out for 2 hours, and it riped. Multiple oxide powder was prepared like 
Example 38 after that. 

[0381]When this multiple oxide powder was observed by FE-TEM and having been 
analyzed by EPMA, it consisted of floe with a particle diameter of about 10 micrometers. 
And aluminum 2 0 3 was mostly distributed in the inside of floe, and ZrC» 2 was mostly 
distributed in the surface side of floe. 

[0382]The catalyst was prepared like Example 38 using this multiple oxide powder. 
[0383](Example 45) Multiple oxide powder was prepared like Example 38 except not having 
riped, after depositing precipitate from the solution A, and not having riped after addition of 
the solution B. When this multiple oxide powder was observed by FE-TEM and having been 
analyzed by EPMA, it consisted of floe with a particle diameter of about 10 micrometers, 
and aluminum 2 0 3 is mostly distributed in the inside of floe -- Zr0 2 -Ti0 2 was mostly 

distributed in the surface side of floe. 

[0384]The catalyst was prepared like Example 38 using this multiple oxide powder. 
[0385](Example 46) The ammonia solution was added to the solution which mixed the 
solution A and the solution B, precipitate was deposited, and multiple oxide powder was 
prepared like Example 38 except having riped like Example 38 to this. When this multiple 
oxide powder was observed by FE-TEM and having been analyzed by EPMA, it consisted 
of floe with a particle diameter of about 10 micrometers, and aluminum 2 0 3 is mostly 
distributed in the surface side of floe -- Zr0 2 -Ti0 2 was mostly distributed in the inside of 
floe. 

[0386]The catalyst was prepared like Example 38 using this multiple oxide powder. 
[0387](Example 47) They are 1 mol of aluminium nitrate 9 hydrates, and oxy zirconium 
nitrate as the solution A. 0.6 mol and titanium tetrachloride The solution which dissolved 0.4 
mol is used, Multiple oxide powder was prepared like Example 38 except having used the 
solution which dissolved 1 mol of aluminium nitrate 9 hydrates as the solution B. When this 
multiple oxide powder was observed by FE-TEM and having been analyzed by EPMA, it 
consisted of floe with a particle diameter of about 10 micrometers, and aluminum 2 0 3 is 
mostly distributed in the surface side of floe ~ Zr0 2 -Ti0 2 was mostly distributed in the 
inside of floe. 

[0388]The catalyst was prepared like Example 38 using this multiple oxide powder. 
[0389](Example 48) They are 1 mol of aluminium nitrate 9 hydrates, and oxy zirconium 
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nitrate as the solution A. 0.6 mol and titanium tetrachloride The solution which dissolved 0.4 
mol is used, Multiple oxide powder was prepared like Example 38 except not having riped 
using the solution which dissolved 1 mol of aluminium nitrate 9 hydrates as the solution B, 
after depositing precipitate from the solution A. When this multiple oxide powder was 
observed by FE-TEM and having been analyzed by EPMA, it consisted of floe with a 
particle diameter of about 10 micrometers, and aluminum 2 0 3 is mostly distributed in the 
surface side of floe -- Zr0 2 ~Ti0 2 was mostly distributed in the inside of floe. 
[0390]The catalyst was prepared like Example 38 using this multiple oxide powder. 
[0391](Example 49) The solution which dissolved 1 mol of aluminium nitrate 9 hydrates and 
0.03 mol of lanthanum nitrate 6 hydrates is used as the solution A, It is oxy zirconium 
nitrate as the solution B. 0.6 mol, titanium tetrachloride Multiple oxide powder was prepared 
like Example 38 except having used the solution which dissolved 0.4 mol and 1 mol of 
aluminium nitrate 9 hydrates. When this multiple oxide powder was observed by FE-TEM 
and having been analyzed by EPMA, it consisted of floe with a particle diameter of about 1 0 
micrometers, and aluminum 2 0 3 is mostly distributed in the inside of floe -- ZrC> 2 -Ti0 2 was 

mostly distributed in the surface side of floe. 

[0392]The catalyst was prepared like Example 38 using this multiple oxide powder. 
[0393](Comparative example 11) The ammonia solution was added to the solution which 
mixed the solution A and the solution B, precipitate was deposited, and multiple oxide 
powder was prepared like Example 38 except not having riped to this. The primary particle 
of each oxide is constituted from the floe distributed almost uniformly by this multiple oxide 
powder. And floe, aluminum 2 0 3 primary particle, and the ZrC> 2 -Ti0 2 primary particle 
distributed almost uniformly, and had become metal distribution almost uniform from the 
surface side to an inside. 

[0394]And the catalyst was prepared like Example 38 using this multiple oxide powder. 
[0395]The evaluation system was loaded with the catalyst of the <example of examination> 
examples 38-49, and the comparative example 11, respectively, and the sulfur poisoning 
durability test which holds by turns the Lean/Rich model gas shown in Table 15 at 600 ** 
with a sink for 30 seconds at a time for 5 hours was done. 
[0396] 
[Table 15] 
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[0397]The evaluation system was loaded with the catalyst of Examples 38-49 and the 
comparative example 11, respectively, and the heat-resistant durability test which holds the 
Lean/Rich model gas shown in Table 16 at 800 ** for 5 hours under the change 
atmosphere for [ during Rich 4 minutes / -Lean ] 1 minute was done. 
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[0398] 



[Table 16] 
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[0399]And it is while passing the model gas which loads an ordinary pressure fixed bed 
circulation reaction device with each catalyst after a sulfur poisoning durability test and a 
heat-resistant durability test, respectively, and is shown in Table 17. NO x occlusion amount 
at each temperature of 300 **, 400 **, and 500 ** was measured. In detail, first, in rich gas, 
after pretreatment, Lean gas was circulated by 50L/at each temperature, it oxidized, the 
Rich gas during 3 seconds was circulated after that, it changed to Lean gas further, and 
NO x concentration in catalyst appearance gas in the meantime was measured, 

respectively. 
[0400] 



[Table 17] 
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[0401 ]And from the area of the continuous tone portion of drawing 3 , the after [ a rich 
spike ] NO x occlusion amount (henceforth a RSNO x occlusion amount) was computed. A 

result is shown in Table 18. Since it turned out that NO purification performance in a real 

vehicle run is high so that there were many RSNO x occlusion amounts, the RSNO x 

occlusion amount was made into the main index of NO purification performance. 

[0402]A BET specific surface area is measured about each catalyst after the first stage and 
a heat-resistant durability test, and a result is shown in Table 18. 
[0403]<Evaluation> [0404] 



[Table 18] 
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[0405]The catalyst of each example has a fall degree of the specific surface area by a heat- 
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resistant durability test smaller than Table 18 compared with the catalyst of the comparative 
example 11, and excelling in heat resistance is clear. This effect originates in that 
distribution of a metallic element differs by the inside [ of floe ], and surface side, and 
having riped. 

[0406]From comparison of Examples 38-40 and Examples 47-49, Example 38, Example 
47, and especially Example 49 have many RSNO x occlusion amounts, and the maturation 

treatment of precipitate is understood that it is most preferred to carry out to the degree of a 
deposit of precipitate, respectively. Since Examples 38-39 are more preferred than 
Example 40 when specific surface area is furthermore measured, precipitating 
aluminum 2 0 3 precursor is understood that riping is preferred. From now on, aluminum 2 0 3 

particles have low solid-phase-reaction nature with other particles, and having secured 
specific surface area in existing among other particles and acting as a barrier is suggested. 
[0407]lt turns out that the heat resistance of a carrier improves further when aluminum and 
La are included in the solution A, and activity also improves from comparison of Example 
38 and Example 49. 

[0408]The tendency which becomes so high that the activity after a sulfur poisoning 
examination uses a carrier with big specific surface area is accepted. This is considered 
that sulfur poisoning-proof nature improved, as a result of the dispersibility of an ingredient 
with high sulfur poisoning-proof nature in Ti0 2 contained in a carrier by considering it as 
high specific surface area or a Zr0 2 -Ti0 2 solid solution increasing and controlling grain 
growth. 

[0409]There are more RSNC» x occlusion amounts after the heat-resistant durability test of 

the catalyst of each example than the comparative example 11, and it turns out that the 
heat-resistant improvement in a carrier has contributed to the endurance of catalytic activity 
greatly. The grain growth of the precious metals and NO x occlusion material was controlled 

by the improvement in the heat resistance [ this ] of a carrier, And the dispersibility inside 
the carrier of Ti0 2 which is an ingredient which inhibits the solid phase reaction of a carrier 

and NO x occlusion material, or a ZrC» 2 -Ti0 2 solid solution is improved, and it is thought that 

it originates in as a result the solid phase reaction of a carrier and NO x occlusion material 

having been inhibited. 

(7) The presentation of the solution used for manufacturing the multiple oxide powder used 
for the catalyst examples 50-62 for emission gas purification and the comparative examples 
12-13 with a zeolite layer is shown in Table 19. 
[0410] 
[Table 19] 
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[041 1](Example 50) The typical expanded sectional view of the catalyst for emission gas 
purification of this example is shown in drawing 4 . This catalyst comprises the honeycomb 
substrate 3 made from cordierite, the lower layer 4 which consists of zeolite formed in the 
surface of the honeycomb substrate 3, and the upper layer 5 which consists of an 
aluminum 2 0 3 -Ce0 2 multiple oxide formed in the surface of the lower layer 4, and Pt and 
Rh are supported by the upper layer 5. Hereafter, the manufacturing method of this catalyst 
is explained and it replaces with detailed explanation of composition. 
[0412]ZSM-5 (mole-ratio Si/aluminum=1900) the silica of 100 g and the quantity which will 
be 10 % of the weight by the solid content as SiC» 2 after desiccation to ZSM-5 - sol and 
pure water Preferential grinding of the 120 g was carried out, and the slurry was prepared. 
And the product monolith honeycomb substrate 1 (400 cells / inch) made from cordierite is 
prepared, and it is this slurry. A 180-g/L coat is carried out. It calcinated for 1 hour at 600 ** 
after carrying out draught drying at 1 10 **, and the lower layer 2 was formed. The coat 
process was performed repeatedly if needed. 

[0413]Next, aluminium nitrate 9 hydrate 0.2 mo I and cerium nitrate 6 hydrate It is [ 1.0 mol 
and ] pure water about 30-% of the weight hydrogen-peroxide-solution ( 1.1 -mol content as 
H 2 0 2 ) 31cm 3 . It dissolved in 1500-cm 3 and the solution A was prepared. Aluminium nitrate 

9 hydrate 0.2 mol was dissolved in 250 cm of pure water 3 , and the solution B was 
prepared, quantity which can furthermore neutralize all the nitric acid roots for NH 3 1.2 time 

mol - the included solution was 500 cm- 3 -prepared and this was made into the neutralized 
solution. 

[0414]The neutralized solution was put in the beaker, the solution A was added, agitating in 
a mechanical stirrer and a homogenizer, and as it is, after 1-hour churning, the solution B 
was added and it agitated for further 1 hour. It is in the atmosphere about the obtained 
oxide precursor. It dries at 300 ** for 3 hours, and is a pan. Temporary quenching was 
carried out at 500 ** for 1 hour. It is in the atmosphere about the obtained powder. It 
calcinated at 600 ** for 5 hours, it ground to median size D50**10micrometer in the wet ball 
mill, and multiple oxide powder was obtained. 
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[0415]When this multiple oxide powder was observed by FE-TEM, it consisted of floe which 
microscopic particles with an average diameter of 7 nm condensed. When analyzed by 
EPMA, as for floe, the inside had much Ce0 2> and aluminum 2 0 3 existed in the surface 
mostly, the result of analysis by EPMA — the surface side the amount of aluminum 2 C> 3 is 
65-mol% of the total amount of aluminum 2 0 3 ~ the interna! amount of Ce0 2 - a total -- it 
was 70-mol% of the amount of CeC» 2 . 

[0416]This multiple oxide powder 74g and activated alumina powder (specific surface area 
190m 2 /g) 120 g, the aluminium nitrate 6 hydrate 20. 8g, quasi-boehmite 3.6 g, pure water 
Preferential grinding of the 190 g was carried out, and the median size D50=7micrometer 
slurry was prepared. On the surface of the honeycomb substrate 1 in which the lower layer 
2 was formed in this slurry It calcinated for 1 hour at 600 ** after carrying out a 160-g/L coat 
and carrying out draught drying at 1 10 **, and the upper layer 3 was formed. The coat 
process was performed repeatedly if needed. 

[0417]Then, a dinitrodiammine platinum solution is used and it is Pt. 1.5 g/L is supported, 
nitric acid rhodium solution is used, and it is Rh. 0.3 g/L was supported and the catalyst of 
this example was acquired. 

[0418](Example 51) Aluminium nitrate 9 hydrate 0.2 mol and lanthanum nitrate 9 hydrate 
Multiple oxide powder was prepared like Example 50 except having used the solution B 
which dissolved 0.006 mol in 250 cm of pure water 3 . When this multiple oxide powder was 
observed by FE-TEM, it consisted of floe which microscopic particles with an average 
diameter of 7 nm condensed. When analyzed by EPMA, as for floe, the inside had much 
Ce0 2 , and aluminum 2 0 3 existed in the surface mostly. 

[0419]The catalyst was prepared like Example 50 using this multiple oxide powder. 
[0420](Example 52) Aluminium nitrate 9 hydrate 0.2 mol and lanthanum nitrate 9 hydrate 
The solution A which dissolved 0.006 mol in 250 cm of pure water 3 . Aluminium nitrate 9 
hydrate 0.2 mol and cerium nitrate 6 hydrate It is pure water about 1 .0 mol and 30-% of the 
weight hydrogen-peroxide-solution ( 1.1-mol content as H 2 0 2 ) 31cm 3 . Except having used 

the solution B which dissolved in 1500-cm 3 , Multiple oxide powder was prepared like 
Example 50. When this multiple oxide powder was observed by FE-TEM, it consisted of floe 
which microscopic particles with an average diameter of 7 nm condensed. When analyzed 
by EPMA, as for floe, the surface side had much Ce0 2 , and aluminum 2 O s existed in the 

inside mostly. 

[0421]The catalyst was prepared like Example 50 using this multiple oxide powder. 
[0422](Example 53) 400 cm of neutralized solution 3 containing NH 3 of a 1 .2 time mol of the 
quantity which can neutralize the nitric acid root of the same solution A as Example 50 is 
put in a beaker, As opposed to the oxide precursor which added the same solution A as 
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Example 1 , agitating in a mechanical stirrer and a homogenizer, and was obtained after 1- 
hour churning as it was Maturation treatment which carries out water heat treatment at 
0.12MPa and 1 10 ** for 2 hours was performed. 

[0423]Quantity which can neutralize the nitric acid root of the same solution B as Example 
50 there Adding and agitating the ammonia solution which contains NH3 of a mol 1 .2 times, 
the same solution B as Example 50 was added, and it agitated for 1 hour. It is in the 
atmosphere about the obtained oxide precursor. It dries at 300 ** for 3 hours, and is a pan. 
Temporary quenching was carried out at 500 ** for 1 hour. It is in the atmosphere about the 
obtained powder. It calcinated at 600 ** for 5 hours, it ground to median size 
D50**10micrometer in the wet ball mill, and multiple oxide powder was obtained. 
[0424]When this multiple oxide powder was observed by FE-TEM, it consisted of floe which 
microscopic particles with an average diameter of 9 nm condensed. When it analyzes by 
EPMA, an inside has many aluminum 2 0 3 -Ce0 2 multiple oxides, and it is on the surface. 

aluminum 2 0 3 existed mostly. 

[0425]Using the above-mentioned multiple oxide powder, the coat was carried out to the 
surface of the honeycomb substrate 3 with the same lower layer 4 as Example 50 like 
Example 50, and the upper layer 5 was formed in it. 

[0426](Example 54) The solution B was added and multiple oxide powder was prepared like 
Example 53 except having performed maturation treatment which carries out water heat 
treatment at 0.12MPa and 1 10 ** to the obtained oxide precursor after 1-hour churning for 2 
hours. When this multiple oxide powder was observed by FE-TEM, it consisted of floe 
which microscopic particles with an average diameter of 9 nm condensed. When analyzed 
by EPMA, the inside had many aluminum 2 0 3 -Ce0 2 multiple oxides, and aluminum 2 C> 3 

existed in the surface mosFly. 

[0427]The catalyst was prepared like Example 53 using this multiple oxide powder. 
[0428](Example 55) Aluminium nitrate 9 hydrate 0.2 mol and lanthanum nitrate 9 hydrate 
Multiple oxide powder was prepared like Example 53 except having used the solution B 
which dissolved 0.006 mol in 250 cm of pure water 3 . When this multiple oxide powder was 
observed by FE-TEM, it consisted of floe which microscopic particles with an average 
diameter of 9 nm condensed. When analyzed by EPMA, the inside had many 
aluminum 2 0 3 -Ce0 2 multiple oxides, and aluminum 2 0 3 existed in the surface mostly. 
[0429]The catalyst was prepared like Example 53 using this multiple oxide powder. 
[0430](Example 56) Aluminium nitrate 9 hydrate 0.2 mol and lanthanum nitrate 9 hydrate 
The solution A which dissolved 0.006 mol in 250 cm of pure water 3 Aluminium nitrate 9 
hydrate 0.2 mol and cerium nitrate 6 hydrate 1.0 mol and 30-% of the weight hydrogen 
peroxide solution (as H 2 C» 2 .) It is pure water about 1.1 -mol content 31cm 3 . Multiple oxide 
powder was prepared like Example 53 except having used the solution B which dissolved in 
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1500-cm . When this multiple oxide powder was observed by FE-TEM, it consisted of floe 
which microscopic particles with an average diameter of 9 nm condensed. When it 
analyzes by EPMA, the surface side has many aluminum 2 0 3 -Ce0 2 multiple oxides, and it 
is inside. aluminum 2 0 3 existed mostly. 

[0431 ]The catalyst was prepared like Example 53 using this multiple oxide powder. 
[0432](Example 57) Aluminium nitrate 9 hydrate 0.1 mol and cerium nitrate 6 hydrate It is 
pure water about 1.0 mol and 30-% of the weight hydrogen-peroxide-solution ( 1.1 -mol 
content as H 2 0 2 ) 31cm 3 . The solution A which dissolved in 1500-cm 3 is used, Aluminium 
nitrate 9 hydrate Multiple oxide powder was prepared like Example 50 except having used 
the solution B which dissolved 0.3 mol in 250 cm of pure water 3 . When this multiple oxide 
powder was observed by FE-TEM, it consisted of floe which microscopic particles with an 
average diameter of 7 nm condensed. When analyzed by EPMA, the inside had much 
Ce0 2 and aluminum 2 0 3 existed in the surface mostly. 

[0433]The catalyst was prepared like Example 50 using this multiple oxide powder. 
[0434](Example 58) Aluminium nitrate 9 hydrate 0.3 mol and cerium nitrate 6 hydrate It is 
pure water about 1.0 mol and 30-% of the weight hydrogen-peroxide-solution ( 1.1 -mol 
content as H 2 0 2 ) 31cm 3 . The solution A which dissolved in 1500-cm 3 is used, Aluminium 
nitrate 9 hydrate Multiple oxide powder was prepared like Example 50 except having used 
the solution B which dissolved 0.1 mol in 250 cm of pure water 3 When this multiple oxide 
powder was observed by FE-TEM, it consisted of floe which microscopic particles with an 
average diameter of 7 nm condensed. When analyzed by EPMA, the inside had much 
Ce0 2 and aluminum 2 0 3 existed in the surface mostly. 

[0435]The catalyst was prepared like Example 50 using this multiple oxide powder. 
[0436](Example 59) Aluminium nitrate 9 hydrate 0.5 mol and cerium nitrate 6 hydrate It is 
pure water about 1.0 mol and 30-% of the weight hydrogen-peroxide-solution ( 1.1-mol 
content as H 2 <D 2 ) 31cm 3 . The solution A which dissolved in 1500-cm 3 is used, Aluminium 
nitrate 9 hydrate Multiple oxide powder was prepared like Example 50 except having used 
the solution B which dissolved 0.5 mol in 250 cm of pure water 3 . When this multiple oxide 
powder was observed by FE-TEM, it consisted of floe which microscopic particles with an 
average diameter of 7 nm condensed. When analyzed by EPMA, the inside had much 
Ce0 2 and aluminum 2 0 3 existed in the surface mostly. 

[0437]The catalyst was prepared like Example 50 using this multiple oxide powder. 
[0438](Example 60) Aluminium nitrate 9 hydrate 0.4 mol and cerium nitrate 6 hydrate It is 
pure water about 1.0 mol and 30-% of the weight hydrogen-peroxide-solution ( 1.1-mol 
content as H 2 0 2 ) 31cm 3 . The solution A which dissolved in 1500-cm 3 is used, Aluminium 
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nitrate 9 hydrate Multiple oxide powder was prepared like Example 50 except having used 
the solution B which dissolved 1.0 mol in 250 cm of pure water 3 . When this multiple oxide 
powder was observed by FE-TEM, it consisted of floe which microscopic particles with an 
average diameter of 7 nm condensed. When analyzed by EPMA, the inside had much 
Ce0 2 and aluminum 2 C> 3 existed in the surface mostly. 

[0439]The catalyst was prepared like Example 50 using this multiple oxide powder. 
[0440](Example 61) Aluminium nitrate 9 hydrate 1.0 mol and cerium nitrate 6 hydrate It is 
pure water about 1 .0 mol and 30-% of the weight hydrogen-peroxide-solution ( 1 .1-mol 
content as H 2 0 2 ) 31cm 3 . The solution A which dissolved in 1500-cm 3 is used, Aluminium 
nitrate 9 hydrate Multiple oxide powder was prepared like Example 50 except having used 
the solution B which dissolved 0.4 mol in 250 cm of pure water 3 . When this multiple oxide 
powder was observed by FE-TEM, it consisted of floe which microscopic particles with an 
average diameter of 7 nm condensed. When analyzed by EPMA, the inside had much 
Ce0 2 and aluminum 2 0 3 existed in the surface mostly. 

[0441]The catalyst was prepared like Example 50 using this multiple oxide powder. 
[0442](Example 62) The multiple oxide powder 74g same with having prepared in Example 
50, Activated alumina powder (specific surface area 190m 2 /g) 120 g, aluminium nitrate 6 
hydrate 20. 8g and quasi-boehmite 3.6 g and ZSM-5 (mole-ratio Si/aluminum=1900) the 
silica of the quantity from which the Si0 2 solid content after desiccation will be 10 % of the 

weight to 218 g and ZSM-5 -- with sol. Pure water Preferential grinding of the 452 g was 
carried out, and the median size D50=7micrometer slurry was prepared. And the same 
honeycomb substrate 3 as Example 50 is prepared, and it is this slurry. A 340-g/L coat is 
carried out. It calcinated for 1 hour at 600 ** after carrying out draught drying at 110 **, and 
the carrier layer was formed. The coat process was performed repeatedly if needed. 
[0443]The lower layer 4 is not formed in this catalyst. 

[0444](Comparative example 12) 0.25 mol of cerium nitrate 6 hydrates, and 30-% of the 
weight hydrogen peroxide solution (as H 2 0 2 -) Oxide powder was prepared like Example 50 

except having added at once only the solution which dissolved 1.1 -mol content 31cm 3 in 
50000 cm of pure water 3 to the neutralized solution. In this multiple oxide powder, it 
comprised floe which the Ce0 2 primary particle condensed, and had become metal 
distribution almost uniform from the surface side to an inside. 

[0445]And the catalyst was prepared like Example 50 using this multiple oxide powder. 
That is, aluminum 2 0 3 is not contained in the upper layer 5 in the catalyst of the 

comparative example 12. 

[0446](Comparative example 13) Multiple oxide powder was prepared like Example 50 
except not having formed the lower layer 4 but having formed the upper layer 5 in the 
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surface of the honeycomb substrate 3 directly. The primary particle of each oxide or a 
multiple oxide is constituted from the floe distributed almost uniformly by this multiple oxide 
powder. And floe, aluminum 2 C> 3 primary particle, and the Ce0 2 primary particle distributed 
almost uniformly, and had become metal distribution almost uniform from the surface side 
to an inside. 

[0447]And the catalyst was prepared like Example 50 using this multiple oxide powder. 
That is, zeolite is not contained in this catalyst. 

[0448]<An examination and evaluation> Each catalyst It started in the test piece size (20 
mm in diameter, and 41 mm in length) of 35-cm 3 , and the durability test which holds by 
turns the Lean/Rich model gas shown in Table 5 at 900 ** with a sink for 10 seconds at a 
time for 10 hours was done. The total flow is a part for 20U. Subsequently, temperature up 
of the Lean/Rich model gas shown in Table 12 was carried out to each catalyst after a 
durability test by a part for heating-rate/of 10 ** with the sink for 1 second at a time by turns, 
and regular purification performance in the meantime was measured, respectively. And 
NO , CO, and the 50% purification temperature of C 3 H g are computed, and a result is 
shown in Table 20. In order to compare the preignition performance of a catalyst, the Lean 
model gas heated at 500 ** is circulated at a stretch for a catalyst, HC average discharge 
for 1 minute after a circulation start is measured, and a result is shown in Table 20. 
[0449] 

[Table 20] 
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[0450]The catalyst with the carrier layer which the catalyst of the comparative example 13 
becomes from the multiple oxide powder prepared by the manufacturing method of this 
invention since low-temperature activity was higher than the catalyst of the comparative 
example 12 excels the catalyst with the carrier layer which consists only of Ce0 2 in 

purification activity. Since there are also few HC average discharges, it turns out that it is 
being activated at an early stage. However, there are still many HC average discharges 
compared with an example, and it is necessary to reduce them further. 
[0451 ]And it turns out that HC average discharge is improving substantially by forming the 
lower layer which consists of zeolite from comparison with Example 50 and the comparative 
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example 13, and this is because the lower layer was adsorbed in HC while the catalyst 
went up to activation temperature. 

[0452]Although the effect is accepted even if it mixes with multiple oxide powder, it is clear 
from comparison of Example 50, Example 62, and the comparative example 13 that 
zeolite's it is more preferred than the upper layer to consider it as a lower layer. 
[0453]Furthermore, by adding maturation treatment to an oxide precursor shows that 
activity is improving from comparison of Examples 50, 53, and 54 or Examples 51, 55, and 
56. Although this reason is not clear, the primary particle surface is stabilized by maturation 
treatment, and the grain growth by condensation is controlled and it guesses because more 
contact interfaces with catalyst metal can hold. 

[0454]Although the optimal order may exist in an order of obtaining precipitate, from 
comparison of Examples 51 and 52 and the comparative example 12, even if it prepares in 
which order, it is clearer than the comparative example 12 that it is high activity, and activity 
of the catalyst of Example 51 is improving from Example 50 - it is clear that a still more 
desirable thing's aluminum 2 0 3 -La 2 0 3 is included. 

[0455]There is the optimal range in the composition ratio of the metal of multiple oxide 
powder from comparison of Example 50 and Examples 57-61, and it is 1 at the mole ratio of 
aluminum:Ce. : A desirable thing is also understood 0.5-1:10, and are preferably referred to 
as 1:1-1:5. 
[0456] 

[Effect of the lnvention]That is, according to the multiple oxide of this invention, the 
maximum is revealed and the feature of each metallic element which constitutes a multiple 
oxide is very useful as a carrier of the catalyst for emission gas purification. And according 
to the catalyst for emission gas purification using this multiple oxide as a carrier, even if it 
does a durability test at temperature as high as 1000 **, there are few falls of activity and 
they are excellent in heat resistance, sulfur poisoning-proof nature, etc. The detrimental 
constituent in exhaust gas can be efficiently purified from a low temperature region. 
[0457]And according to the manufacturing method of this invention, easily, it is stabilized 
and a multiple oxide and the catalyst for emission gas purification with such a feature can 
be manufactured. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DRAWINGS 



[Drawing 1] 




[Drawing 3] 
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Ce0 2 £.?>'Zr0 2 ipt, % h BtffcfljX«IS»tt #50nmHT W« 

1 2 o 3 v& \ mat. t -mar, c e o 2 ^aHwewgrrr * *; 

if, La 2 03<± M&VMZ-kttl AIjOa^BfSfttt^lSli 



1 2 A I »Os-L a >Oa 




1 1 CeOrZ r Oi 
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[ 1 3 ^F%lttfl50nmyT^?^5^^ 

<?><®ft&^ ^ & 9 . f&S*g W?IW k rtSP k 

%<kl>-*kMXhZ>Zk*W®.k1rh if * Jf 1 fcrfE 
[ ft 3< JH 3 ] Ce0 2 &Z/Zr0 2 ii^-^r < k i> -tfttmmfc 

k%^z^z>zkztmk-f£ mxm 2 ^mcom^m 
<m. 

x-hh z k tmsLk-tinstm 1 fciaaoateSHMs. 
itt*« 5 ] zro 2 avTio 5 i±^=5r< t i>-mimmft 

a*±«7c3Rifi^«70MlzaJb& < Al 2 0 3 ^fc: 
[1**3! 7 3 irein«Oftai73IHi.Al % Ce.Zr. 

y. si. Tk Mgavpr*»^>atf*i4^=ar<fct>28 , r-*) 
ait ztmk-t &mim 1 fciiettoa-^iWB*. 

[ M$3 8 3 Ce0 2 +/\eOY a O3 tfWeArXHJCF 

k « k -r^tt 7 tzRMteW&tmim. 
ctt*JB9 3 mswmriiis ^zY z ^m<m±m 

M 2 o 3 wzmmLx^&zkS:w<i&kT& m^m 7 tt a 

C If *«10 1 wHE*±Jl7C*BMk!|!mi La 2 0 3 T* 4 £ 

ftftffl 2- fc s ^ k s#tt l, x mmm^F s- 
t us* 4 as 3 K-fMMBwaa^ * $ ^ tcstr £ k t w 

1 11*513 ] ¥*3iagi6* lOOnmJ^TOS? 1 BMHtrfBO 
com 2 IKkfljffiiOlltK^ k Ltl¥-mm&20M m 

7Lti4"t4fflfLg± 2nm^Kffl^^mO50%mi5: £ 
*>. ^2BHM*rtSfrfc*4^^^^iSBW?Lrt 



tx v ^ £ k zmkk -t hix&mftm. 
[ is **i4 ] ttrieas i BHtftffiaixMiess 2 skhmb 

k teSfc 4 m 3 Hfflfflcoffi? 5: $ h tc^. ISIg 3 

£ k *»at -rsgt*«i3t:iE»^«-^iHi:tt. 
[ii*iii5] tuiagiiit-ft^ffl. frieii2igft%ffla. 

tflnr^3^kttfflS:«J^4ft«7C*l±. Al , Ce, Z 
r, Ti, Mg. La, Pr&t/Siip6S{f*l5*i«5:< k i> 2U 
X'SbhZk SrltSk-r -&l§*3Sll~14«ov^a*Hc|B» 

& k s if *«i i-i5<o v ^ii*»fcfgaoa^iSft; 

[ff*II173 lf*« 1 -l«*JI160^/f < fc ^-otc 

Mm<nMizmtMzf&m&m$:&ftLxzc& z k zn®. 
k-thmtf^mmmm. 

[1938118 J fi«c£«fc. lf*JSllX{ilS*Jil3^ia 

i wnwm*-&tt$6 1 a*kKss i ffl«cciH*s 

iifcftHSEARk J: 9^fl^^flBt=»j£3*ifc 
15 1 M^Ul k . lff*3SllX(itf ^SDtClQtt^ff 2 BKk 
ftffi S 2 fi^ k i^S 2 ffl «cfcfi» S tL^ttff AJH 
k J: 0 & 0 1 MMEJi^±«iBfc:JB«*iifc* 2 

®k. sr*tr»^wLfflttarr-*->T. 

Sffi 1 fflttRtXKSI 2 imcO'Jr* < k t> tz {± , WR 
^^#"20// mliirw«m*i^ ^-irtfi k ^^SSk-T 

[»^i93 MiaM5iJM*&t/Huiaai2ffl*«o^< 

{5. Al. Ce, Zr, Ti, Mg, La, Pr&l^ij&^jMJffl.&iJ'- 

^< k *, 2fflT'^€,£ k ^#Stk-t-si«*JHi8tietto 
[ it *JS2o 3 ftn&m.=H±mB3s 1 attfc-t-a tt-c 

^ k *^i:-r4lft««19fc:fE«^WxHKbffl» 

N. 

[ i»*JS2i 3 mmmm.^-coftmzizc&t - z r o 2 

2oco^~rti^Hzimcom^^mtmmm. 
[ M*^22 3 iuia««i^ commit u 2 x^^-fk 

$iXit Al 2 Qs*«***tT^6£t«-«ak-rSiS*^19 

-2ico v ^ixAHciaffioi^'x^-fbfflM^ . 
[fS*«233 l5ie»2fflflcfc:{±4'S« Ai 2 Db***4/i 

Tt^ct&isat-ri it *3ai9~22c7)v tistt 

[is*^243 immto^mizm^titimmt. 
mmtmizfflszixfztim&m.k x *)%zm#xmm 
fmiz&^x. 
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Tmnftmm* z^mmwu miTF^mmn^t 

MM. 

m&za^x. 

arwmttt Lx^-mtx^Kimmk^kx^myt 

Kc< t h-ncoMimt z&tsz t zmmk-t&mxm 
24svii^Ji25o ^ThtHziimcvm'^mmmt. 
ummm mmmmttina, Nd, wgmfc^hm 
\nxh^< t i>-mn3im<r>mmz zhiz&tsz k 
zmkki-zm^xiznmmwx-mmmm. 
itmmz&i ffimm&mimizmmm^ztmzti 
x^&zk & k^himm^2i(r)^fi^z%m 

nmm29] mmmmt=Fi±. *$wc-c 7oo°cr-5 
mmcD®.fcmz i> m^m^^ B =T^noTm&.rx- h m 

ZZk £^fc-rSff^24~28<9Vvffc,w;: 

mm&w7mm£mikmuLx-mM)££.fcL. mtm 
h z k zimk^&m-swzfcmcDwmjjm. 

ft&itt&WRTm&m*fT? z k zfflkt-tba 
imiMzim<r>M^mm<nw&-nm. 

*ti*tL<DU&&*tim k rivti v mm kti&shx* 

®&-fhz k ^mmk^hm^m\M<r>m^m. 

fo^^it. k tjva v mm 

k zm&LximzBfiLL. mm.0yp-%< t 
*xi±*£ists®mzttm£kLtefmim£fci±mft 

vnm&&<r>®mzMz.x2 Mzimz&tfLL. <z^x 



%hixtdfcm®zmmt&zkitmmk^&Mitm\m 
cr>wmt>m. 

<k%> -mommmm t tju* v mm 
AiXi±7kz&t!mm*ttm&kLKmm^±t:imft 

[fit:£Jf36] ifclSSr^-r&jSetiSlr^-C. fSfc 100 

o/^fiLh^^RautTUitff-r & - 1 z&mk^&n 

[li*iS37] fS*JS30-36c0^m3&H;fetecO^«0 

mt^^mco^< k tt—utzitftew&Atix^ 
zzkznwibTzmtfxmjammnwmijm. 

[0001] 

n&#kLx^m*&&mfmk*(ryg8&j&. rvz 
^m&m»s^&#b ■tmtfxfMmtmk wsm. 

[0002] 

x . ma*. *<ms&mwmxc t no, ^^itc t * m « t 

U -ewfiftSfca^ (Pt) ^a^A (Rh)^:fc*«0« 

[ o o o 3 ] k z ?>x'mtfxmumizm\ ^ti&mw 
<r>ikVrk Ltn )ic&mm*.% <wm&t?m;^zktf 

m?l>tl. HRtli AlgOg. Si0 2 . Zr0 2 . Ti0 2 tc k'tfm 
^t>tL&Zktf&^. 4fcB8Bfiaia*a}figSrt,^Ce0 2 S: 

- k t\ »w^^3jfflsea»*-«iftrr & - 1 i> 

^. ^ fc T, Ce0 2 wl8*«lK»aj|gw!ifAtt* rfd±T # & 

[0004] ^^'t^^^'X^tffiM^TIi. 8 
00°C$:fi^^j;a^rft?St'$fe$^Sh, i/y?V>y 

tzx&m&cvimMmcvi&T. fm^m<m.^t^ 

. JWfcttt? L < ffi W & k v ^ ^nS^-** $> o tz . 

[0005] ifcja^ospxrxfflw^is-ffct: «t o . 
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WZtl. HCO**tt**0Ltr*. Sfc* £*UCj:oT» 

hSJGt J: o T ffiiftt£TH 2 *«fcJ«3 #1.4 fctf>, tm 2 1 
NO, tWRjCtiOfiiftStA^NO, i3l7cHMb-r4ii: 
#>*T'#£. 

1 0 O 0 6 ] tflawCdJtfcPtJflrif ftffl*Lfe«BI 
SMzJ: -?TCe0 2 *<>-v^ y y^'LT L4 ^HfflWTii^r 

[0007] i/tfflfkfcCeOj Sr*tfH7nJI«iT-t>, ftiS 

1 3 sti & fc ceo 2 iz x ~> x mi 2 tih msssmmm 

i^«A«tf»BtJ«*k, JttKttttft:. RhcoCe0 2 /vw|Il 
*3r 4 . * LT g&ftiKft fflfil&<{l£t y ( Ce 

ft^Sf fe**t J M-<, «AK<0*-ffc (S*^^) #3 

S*iT Li o. 
[0008] <£ i T!ftB3¥4-4043^?B £t± , Al 2 O3 s 
Ce0 2 &t>'Zr0 2 *>»£BtfMtja» tt£-BHblMatt£ftl 

Sft L , 85cnce>ffis*ijS£*T -5 iztkx- 1, «v ^ 

«MfcttttMrU l§)&fg£ti<5-?J3li3fc LTCe0 2 co8g« 

ifc#Bm-3O0315#&«fc:{i, W8!&=F ( A1 2 0 3 ) 5: 
£ t tcfc oTfe&tfZM ;*>-£ifcJ£§-£T^fiS;£ 

[0009] z.nxoKcm^mimm.mt, nvi*^ 

Kit. £ifca:*rirfc:J: O^w^^fc^trKMSrtir 
4»T't>*tfcaii. 7;i/3=*fy KSsSrtffctt^TIIBIa* 

[0010] mz.te'ftm¥9-mo98^-&mzte, Rh&f& 

M&mtL. Hg, Ca, Sr, Ba, Y»t/Laj&»6jKHT*lS& 

£o± 5 #«^Brfls^#i: .to, Rh««a 

WAttt®^«tt^'(6]±L. ^WA»<0ffifflStt*W* 
ftttgS#^L<fl_t-r-2>. 

[00 11] £fcRh«37CSttfcfi6ftTl*4fc*>, ®Hk 



JKT& & . L3> L±IB Lfc X 0 * a^BHtftfiftCPt t 

co , WBBMIMSUc tJ i vt Rh Ce0 2 £ 
LTRh^S-TSt^o^S^i^i: LTgHT^ 
4. 

[0012] ftffS 2893648-§-(;{±. SitSti 

ftTAO. iromJlto2D^3096tf 400AJ£JlTT£>&#7L 

j&ft£P$ij-r£.rfc#TK RhfcOgfflKJESi^LS: 

[0013] i fe^SB25351&^4«fi=S: fc* 3 - h 
«S:^Ji«Jii:L. AhOatcPt^fi^L/iM^S^T* 

ai 2 o 3 fczro 2 j: v%&mmzwt\*imLtzimimz 
±mtz&& Ltzm^xmmmm^m^tix^h . £ 

[0014] -^r. htiHC«*fig^*LT^ 
i^TiiHC^ LT L , ftUfiAK^^ttiaK 

t*«*P4.itTV»S. U^'oTt^7'( hfcCeD 2 =S: 

K&dlfi8t>»SS<xSfcrt, »Hm^ftjc7)K5lSt«toT 

[0015] S^-jS^, Htit9Nltffv u yiyy>* 
hcr>m?rx£mt-t&MmtLx. no, ©^jiTtmis^ 

*U^B. T/U*y±^K^rfcON0 I 

no, PKieaiTEM^Tti, smittrimv-ymtFb'i 
/uxmzmmx h * >v i-mt tth * o izmm-tz 
z\bizxr>. y-^oBTJiNo, am, mmmzwmxti 
b, -ttTiWisnfcND, (±xh-fdf~y -/f-pjTScai 

tmfcvxmtzixh . u^ot. y— vffljfctsv^-c 

[0016] i £-636«#f^*fcJ±. «SH4»t:*i#iS 
«W (S) *<^LT*j£L^S0 2 *^i^ Ztttm 

-e LT£ixAW>ctf C#4ix47fc^,t J: 0 
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ht^ommtffo^tz. % lx, znxotm, mmtf 

, *Hfct&**ffiTT 4 fc o d ?F o . 

[0017] * £ "CTi 0 2 2r i: <DigffiK<0*# fclfiftft £ 

#**(-vttf>, so, fc^Si*afl:#ffi<fcSft*, no, SI 

[00 183 

[0019] L^L«^K^^S*i; Lfcfi6*<0»W 
[0020] «iW»BT4-4M3^«(CB>W»^ 

«Kbffl««-c*±. iooor;]^^wfflwc«iHBeifflLfe 

Ce0 2 atfZr0 2 (^0t'=3r<, ±fc LTWSfttt 
S:fi-3J«^T*4 Al 2 0 3 <O«lfclb&«*U\ U^'ot 

[0021] ±fcTia t ai«ura»ttfc«i.Ti»**a t , 
[0022] *%>wtezco£ o %mffiizmA-x*ztite 

[00 23] 

20m m MT&mkft^fr h *a *) , smST(±*® t AS 

[0024] £fc*3HJIe0fc "5 -OCO^^ig-ft^^ 
^^e@50nmJUT^ 1 KftMttOftttfFi:* 1 S? 



=5r 0 , » l Kfcftlf a» £ 4 ttfimtr ? h Jt3om 

Tnte&zmmLxii o, fr-?m2Wtimm- 

[0025] o-^CD*WM?>m-£MlVmcol8 
BMU Wig* 5 lOOraiaTtOSBlBKfcJftffiOfflPa^i: 
* 1 IHMfcffl £ J±H3: £ ¥=K^g jW30nnl2rF*>!S 2 BHt 

5 ~20nntf)iM?L L £>of £«U2^[lv»Lfl ± 2 nmO 
iEHC3£«L<?>50%mii£ Aft. JB2K'fbl*lffi36»t*& 

tea*. 

[0027] *mK7>m*f*mtMnmte. fej-^a* 

^mmzmmcom 1 ^tfirtisr^ojB 1 ia# * * 1 a* 
ztifzm i . msmuxim%mi3izmm<?)m 
«t o * o g i mm<n±.mm\,zm&zixtzm 2 m 

WB2fflflc<^'*<tfc-*K:{i. «EBCflO^ff7cX<0 

mj^Tcojimm^ **tr £ t izh h . 

[0 0 28] 43fcSffc«fc-fc**5 4 
L< . d eo J: a **»H^W*^X?Wfcffltt«Olta{±. 

[0029]$ h>,z-mmm<nmm<r>--f><r>m<,z*£*7 
mt. Tm^mmizm&ztimmmr&mTcm^mm 

l*jg|5fc T'^JR7cS^^'S^4^?i@^'20^ mliJIT 

[0030] *«BH£os^gKkfft*iEa-c-& &*«b^<o 
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[ 0 0 3 1 ] Md&JtLiStifctkms* . 7lOUi**-£tr 

t 0 0 3 2 ] 4fc*»Dtot> a — 3C0»JS*1£^!Sa 
&tS«oi8ifl[ k y $ft k $■ LT ^fx-fftifcfSS: 

JKtfJiKK k «,-oS-*XJi*t*tfS8ffl[S:^«aSEi: L 

a. &*oi^<o**as:«»asras:L, **>5^- 

k *>-aofSget£Wj§i£k U Jgffifc Sra^-L 

ffl.i:tlUz.X § ^ fcgfcieSrJBia L . &V »T» fenfcftlH!* 
£Ml£ir4.rkt::£>4. 

[0034] ^LT^fetto — o<0**W«oa!Bt*a 

a *»^< k t,-acoi»!a<o*?Si: r^a y £S 

[00351 =5:i3±i5L^*^Ogit*St=B^T 

ifcK£JBJS-f 4»Kfc:i3VvC. #t 1000/#JiLh 
«0^Br5S«T«*N-&i b **S4 Lv>„ 
[0036] i7t**^ro^xr^?HMttMEo»St*^ 

ffi<a*«»WKJ«flr< k i>-a^#£KA s 3-4*xT^4.r 
blzfoh. 
[0037] 

im&mmco&mi mm?>&m7tmb lt«±ai, c 

e, Zr, Y, Si, Ti, Vlg&VPrfr Z b 

4. 

[0038] *«HH<oa^l6fl:ttT«. ¥£tfiS#'20/i 

mmnmitmm^^^^mkmx'h') . mm 

4„ 



[0039] 5 ^CafcJKB^a^-lt'fbflJ-Cli . W8&=? 

izmwbft&bZ'&m7cm<7)ttftt>m%'?x\^h. *<r> 

*tizi&&Li*tLh . c\<mm±mtM^im\,xtA 
Mb Ltib ^ izmmzmttz . c x^wmm#*& 
immtxa. *wncomsmtmzfm±w,itmi^ 

Tl^4. 

[0040] ¥^?B:@50nm^T«O^5^ k{i-^*3^^ 

te^tfifgk VIST'S) 0 . *0flffl*T1if^^^fi 
j kaiSfcKB'JLT^S. 

[oo4i] im.¥<w*ms&w^&ttz. &bmm 
ntmmm&i&T L»ttss&w&T-+ 4 * 3 & . » 
mT<D^im&nTmi±mzvmtf%^tf, 
msmz x tusmmt 5 nntut t * 4 . ^-jxti^w 

^!SS«30niiiUTT'26 4 C k #* J: 0 M4 L < s 20nmfel 

[0042] t tzmMkitt^isnm&ou myrx-h 
hc\b if&mxh % . a^e^-T-^Bs^ao/* m £ s 

x.-5> k . vStt*<{£T-r^ k k ttc, ffl*«c7>5fiJgA<ffiT 

*ftflr^#. *»Ba<o«aft*»t:J:*Ui31*Ji 1 /imJiLh 
k=5:4„ ^Tfc<g^^t7)^fcj®g£±15/iniOT* s i OM 

[0043] «m^co«®kti. <oft*ia*» 

<9»<5 1-7/im««i*V^^ ^$1 — 5^mC0® 

«0ttffl*^V^»»*V^. -?-LT*®kl*ia3kT'^JK 

a*»!RT & 4^ Mxtf A«7C«A**aiBfc:A«7c« 
AcO^fit^LT60-90mol%co^HT-^tf-4 k k fct 
F*lg?tlO-40mol%CO®HT#ft^4 i d 

*iBt ^ < «=firt- h&m^^mmcrmmm. < n 
*a wiifkflrtste^F«oiBiecfl!jw&«7a!f b 4 1 Ht&m 
o*«7c» b $> 4 v ^{±^«7t«c ^BHfcsftae^ora t 
lajafoAHK-fbftk-a LoaBfe^jwwsiiwaitt^i&ji 

f4. ^BO^JK7C*A^'90iDol% < tO^< : 6ro^ t 5. I*] 
gU«D&E7C*A*<40mol% i 0 ^ < 3r4 k . ±IB»!)*<7)^ 

mmmbtth. 

[0044] itf. &mjim$:mikmz®fik ltswh- 

4. 

[0045] CTi.if1S^a^^«7C*^Al , Ceat^Zr t 

■ftiif. mmm^za ai 2 o 3 . ceo 2 &tfzri)j^-?-^^ 
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x.immi±. ±»+iooffct*ioB*ra<oBAK»at>70tf 

S^tfct^Pft LT ^4 *rc\ CeD 2 (©Jt^B^fcW*:* < m 

[0046] C^a^SKkftXJ4ftfc»fc*J^-rtt, Ce0 2 
& VZrOj li^<i{, — k&^T^&zktf 

i&WA&fc $ 4t«^IKS®®&aitg#^Jji£*x4 . 
[0047] *LT«Jttf«*&?tf>fsH5fc: A1 2 0 3 *^ 

<D&ffi0) Al^Sti, £ Al 2 03g£O60-90mol%T'J>4^ 
fctfMiLn. ifeffi^ Al 2 0 3 4A*,rcoleHtf^Wx4 

[0048] ifc^fflCCeO, -Zr0 2 [M§#:#^fiJ&i: 

frfflfHTS 5 i: fc izWSSfc&ififol.-th . $ 4>C«J!lE 
A*tCeO|l:OtBftH|LBff3t(il«Siif4fe«>. SiKfSfeSlCiS 

*SrfflllM-r4ifc*«"C*. If?^tt#^L<ftJi^-4. £ 
c6±§£fc{±. «Jft^W«lffiOCe0 2 -Zr0 2 llJgffc*te. 
Ce0 2 -Zr02 E|^ffc:£*ca60~90mol%T'£>4 £ L 
V ■> . ^ffi<75Ce0 2 - Zr0 2 H^ffr***.! <7)$gH2 l £> 5 
t , ±IS^ScO^^@S6fc 3:4 . 

[0049] &fizz<7)M'&Mimximmz}5^xiz, 

UMtHKOTOmol Z£Ui# Al 2 0 3 Cffl» L T V>4 .1 i 

IZ , *i^G*BWb8j«)@S(C «fc 4 Ce0 2 
«t^ffiT£ifPfM-r4 d 4 . to±£G£3m{Mt<?> 

90mol%liUb# Al 2 Qj4«fc:B»LTV^C: A>£M;£ 
L^„ i(7>*±ffl7c3RSWk«»i: LTti. La. Nd, Sm, Pr 

tck^mmtm^ixhif, La^^ftte* lv^ 

[0050] -f- LT La 2 0 3 WOmomXb#" Al 2 0 3 + fc:EI 

*l. ^mmm^Fcommiz ia 2 o 3 ^mmtfz ai,^** 

^< . rtS5KCe0 2 X«CeO 2 -Zr0 2 ffl»«C3{(J^^fl!«i:-t 
SKlfilif 4 Jfctf> , 9O0ncJjU:<Oi« filS«Tffiffl $ *l4 

x ^rt-^mcornxxftimfimk Lxzhubxnf 
mx-$>&. zcom^izte. 3m&?e>mB<o u 2 o 3 &m 

®Lfz Al 2 0 3 i(2. La 2 0 3 ^'@?§L7t Al 2 03^ft<^60 
~9ftnol%T$>4^i:* 5 aiLV^ LajM'IS^L 
Al 2 03fiA^o®ffl*^^4t. ±K3fc*«0$BEa* 

[0051] **B^WJt^Kfl:!H8XiaftyBEt:*i^T , 0!l 



^ctyZti Al 2 03 , ZrO 2 S.l/TiO 2 *^it-e'iX :s Ffe)B:@50nm 

4. Lfc#oT£<0«£i8fla«i, 800°CT5B$ 

4. *fcTi0 2 A>'#£LT^4Jtab. ft^ajffl£3g%3& 

[0052] Zcom-SMltrnXliMmiZtiUXte. Zr0 2 
i 0 2 < 1 1, -gf 3&*EHSf W k%-?X^hZ\ktf 

3*U*. -fitcfc OTio 2 iOit^te*^±L. avSWA 
[0053]-!- LTffllx.trTOK^OSiBt A1 2 0 3 ^ 

^ffico Al 2 0s4{±. ± Al 2 0 3 *£O60-90mol%f fc4J:k 

[0054] 4^<8A^O*StCZr0 2 -Ti0 2 ®vf^ 
^^«« fc W±\ S0 X imm Uz< < 5r •) M^^W^t 

affitOZrO, -TiD 2 |Hv§*fi(±, Zr0 2 -TiO^ffljgfr^JtO 
60~90mol%t**4C: fc L^„ ^®iOZr0 2 -Ti0 2 H 

^M*^^icgiA^^i-n4 k . ±3em&>%mffmm 

k&h. 

[0055] ttzz<7)^mumx\z%mizt3^xi±. 

S-ft^cOTOmonULh* 5 AljOj+fcBWLTV^i kj6<a 

^^CiO AljOaCOi^ffi^Ji-r & fc i: 
fc, #±«7cSRI^k«J«Oll»fc:J:4Zr0 z -Ti0iSI»«c<O 
WKH^#14c7)ffiT^»J$a4„ #±J»7C»^^^ 

90raoi aaut*« ai z o 3 * irzmm lt v ^ 4 ^ t $ ^ 4 

JKOSiJKjcSIBMbWkLTtt. La, Nd, Sm. Pr 
^Ti:'OKfk^ { CT^$n4^\ La,Pj*«*«,jff* LV>. 
[0056] LT La 2 03070niol%JiLli^ Al 2 0j *lzM 

m L . irzWrn^emBtzzrOt -Ti 0 2 ®»«c*<# vvffl 
iftfc L^fift^A>Pl^$iX3tj««. ^v«^IS*tt 
*#*-4fcttfcriBSM43&»»Slc:|fii±i-*7t«>. SO, * 

Ti0 2 Zr0 2 -TiO,a»#^di<?360--90inol %X" 
*4-fc^*a^LV^ ^[Sc7)Zr0 2 -Ti0 2 BM#:i^ < riO 
KH*^ ^ fMx 4 1 . i^MR^jeS^W k * 4 . 
[0057] *«BBW«^SKtttXJ4«StK:*5^T. <W 
^tf«m«C0^«7C*^AlSt^Cei:-m{f, 

Al zOsat/CeOz^-e^-eW^UgSOnmOT^^i 
^tLT^ftLT^4Jt^. M«OS!-f^* J ^-r4C: 
ttc i £^>-^ 'J >^ft|«M$iiiaiStt* J i6i±-r&. 

Ltz&r>xz<r>&ismmyji±mmi. socrc-c 
5 B#raco«AM«f^^ s a±<7)immm^Lx 

~U-v^»#ffl^Tfc*3tt4MiK^JR (#fcPt) <oe 
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[0058]^ LxmiLimmttcommiz m 2 q 3 &p 

fflft Lfc*££Rh^ffcS: JW*-* i k #TS 4 . i » 
^tCii. JgftS^-^ffi*) Al 2 0 3 ftii. £ A1 2 0 3 M« 
G0-90mo\X-C*>l>Z.kffM.t. L\\ %m<F> A1 2 0 3 S#,I 
<tfmtf*t>Wn.h k , -kSSIlSsofBStffflJik . 
[00 59] ifc*^^*ffit&£ 2 ##^*j£i:-r 

0 2 m±. ^Ce0 2 ^^60~90raol%T'^>-S» Z k tU. 
ftffl^Ce0 2 :g#d^iEH#^Mx&k. JbfESfcKOSESi 

[0060] roa^i«tfiixJ±ftMiifc:*j^T . mm 

«070K>lWa_b&* Al,Ob +teffl* LT d k tfm.£ t 

dfucio Ai 2 03^w^ttA^±-r-i>. #±mtcs 

K-f^«90moL%m±*i Al 2 0 3 LTV^Ii: A*£ 

t>CIiLM. dW^±^3giM^k tT(i, La, N 
d, Sm, Vrtck'nmmtfm^tlhtfi. La 2 0b**ftt, 

[ 0 0 6 1 3 •£ tt La 2 0 3 cO70molXtLh3& { Al,Qj4«fc:Bfl 

»t. ^-ommn^comm^ ia 2 o 3 tfm®Ltz ai 2 o 3 # 

BMft*WSfc^±tCe0 2 SF4^t"^ t*>*Wfc!BJfc LTgc 
StTSPlttft. t^* { ^T^iWA^tCc0 2 <7)J;b^m 

co^ffi^ La 2 Oj j&*@ffiF L ?t Al 2 0 3 S(i . La 2 O3 ** 
ffljftfc Al 2 0 3 £fi<7)60— SOmlTFi) &Zkifi&± t 

[0062] *«^wa^K'fb!BiX{±jMa«fc:tJ^T«i, 
H£tf mmmcr&mt&ZAl , Ce, ZrRtfYkU Ce0 2 
^<7)Y 2 0 3 <oa?g^^lO=&/l'%UTT'* 0. ZrOj.'vcOYi, 
0 3 O®S*tf90^%tUikr£^A s iSF£ U\ Z<0^ 
K « . S*©^ CCe0 2 -Al 2 O3 a^K-ffc«fl»* k Zr0 2 
-Y 2 0aBI«fW»*fc *<aSf«ffiTSfft4fc», 'J - 

[0063] znM^Mimxiim&Tii. ^mmifi 

2Qp.mm : ^>mmtL=f-^Z AI2Q3. Ce0 2 . Zr0 2 &t/Y 2 O3 
JUTOtSm^fct-C^MfcL-CV^fcfe, SttOBHHWf* 

i&i±-r&. Lfztf^xzcoM&mm <tm) t±, a^. 
* soox:T5i^ia<owAas»a«»50ii*/«jaJL<oifc*iB 

KHc«ofiis**tt#*&Kfc[6]±-r5 . 



[0064] i d 0S-&BHbfiJXli«BIEK:i3^T , 0H 
itf^BfcAlRtfCe**^ v»j£k -ttUtSX b A *£H» 

TT«attJW*i±-r6 , zco^izn. mmn^mm 

<D Al 2 0 3 S:tXCe0 2 a{i. ^ Al 2 0 3 jt£.tf£Ce0 2 S^*l 
m60-90mol%t'ftl)>It^'ffl^ U\ ^ffitf) A1 2 0 3 & 

ftkfcS . 4 ^H^Zr&t/Y^V vjfj&k tWi' 'J - 

^®c0Zr0 2 ai>'Y 2 D 3 S{±, ^Zr0 2 JU4lA^:Y 2 PbJI^-t^ 
^X60~ 90mol%-C£>&<I k^'Mi 3tffieDZr0 2 &l>' 
Y 2 O3 Jfc&Sd tf>«!H*» *tfX-S> k . ±1 WfKI*«®S 

[0065] zcoM^Mimxiifmiz&^T , 
*izz^izYw\-^±mmmm£'kfr. ^±mt 

a*u\ iftwo Ai 2 o 3 oij^s^±-ri». «± 

^7T*M-(bfe^90mol Xl2Lh**Al 2 O3 «fr tH» LT W i 

La. Nd, Sm, Pr^riroK^^M^^ixa^. La 2 0 3 *< 
#t,»4tlV 

[0 066] -etT L^PjWOnolXJSLh** Al^+trH 
SStiifctiO. Al 2 03 coasafett^Sfc: |p]± L,Ce0 2 
m=Fk'o LO^ftt L-CSJgtTiflPte*-*. t^A { -o 

mmmcD&m.£k£-mmm-r& z t 

[0067] t fc*^B^<50 1 9 -O^-S-K-ftflBXIija 
«T« » ^F%itfS50nmiiJlT^m 1 K^tWSO^^I^ k ffi 

30JilT<7)iSg B B B ffM t T is 0 . 2 BHfcHfffl *» ^> * 

sawa^t Hcs^it tT«m*4-? tr t^* . 
znm-SMimximmii. *mwzx twctsb&si 

mi t ^tfeeo^-ifrftiHscOilSa^ g**10nmJ3lT $ ix 

[0068] d wa-g-»fl3HlXt±«SSEt:i3 V . «*f5 
^FrtT'tiAffitOSt^tST^^^ hit30Jill*I<7)*S H H H k t 
TScittTSREU Bffl^^ra^^tt^dkT'S 

ktT^tT^tT^i.OT, «ffi<7)^1£^'[S]± 
-Th. Am<7)ffl.ftT<OTX'-<7bltti<30z:Mt&k, 

Sk LXcn&%.&W&T-?Zloiz%&. if±L<l±20 

[0069] AffltBfflli *fflt:-a-4*t4^«7a)8^ 
IS^Uit-C'Affl : Bffi= 1 : 0.1-1: 4tf>®Hk-f-S> 

dk^'Sf^tv^. AffiS.lXBffl^d«®H*^^.itSk 
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[0070] ±fE8»fiHSi, T^iES* 1 100nnI3lT<^ 
£^"L <0*ffl? Ltt+'&*B? LfS± 2 nmiDlEIS^WL 

Affl k flbffl k cSfflfflRJEJtttfttffiiJ 3 /IT ^ £ . X^tzifi') 

[007 1 ] doa^KMbftXliilMiWi. Affl&tf Bffl 
ktt#l&&S&3l*fcfllffl (Cffi) j^£4t*KfiP*3*> 
K-&ttifc**TS 4. Cffi*^&Mi^te*gfrfr#Affl 

[00 7 2] Affi, Bffifc*W4C«li, Al , Ce, Zr, 
Si, Ti, Mg, La&t^*^iM(f:h.4^&<kk2«0£ 

tfAfflfc AljOsSAfflfcU Bff£Zr0 2 -Ti0 2 |I|*£ffcffl 

Sfe1*36*l*lJb I BffifcioTHBtim»ttjWB88**L 

4. 

[0073] ioa-^lMfc«lX{±ftBlt=tJV%T , BfflA> 

* s ata^OTT^iss*^™ s- @ t 4 t _ ib^ffi«# 

fflfrfc&ifiM&^co^tt&a 1 100nm£igi.4k lOOnm 

[00 74] $£>C Am^Kc6m^(7)mn.^5m 
XW2^kMfL(OBmtf£.l*?r<%'). 20nmJ:9* 

=5rv\ ^fcAffi*^^^»?i^,m^m^ ; m^/A< 
& 4 k . w&i&mnmjmmtf&T-? 4 4 <o 

T\ JBUL^Ji 5 nmm.20nmJilT. «t 0 Jf * L < « 7 nm 
JSLhlSnmjaTcoKH*^* U*. 
[0075] £<3«^BHfcftXI±tt«fc*HvC t, . 
Sfli £ A, t«±»7c«l«ttt***, ft±S?c*BHfc 
ft0D7OiDolZfcLJb& t M i 0 3 4>tzW&l,X\i&Zb&m& L 

ilf«±3H7c«»fl:«j«H»t i *Zr0 2 -TiO,BB»*«> 

9Qnol%ULb&* Al 2 O3 4>fc:@» LT 1*4 .1 k l,zM£ 
U\ *fci«*±3iecSIH»ft»i: LTtt, La, Nd, S 
■ . FV&k*^IH^a^*Sft4a<. La 2 o 3 ^-*i>ffi 



[007 6] tfUff La 2 03(7)70niol%JiLh^ AljjOg tffcS] 

fe««*iTJt«*Bi. «t«^S&«tt£^4k bi> 

[0077] *fc*«HB«0«P^^fkffl«flE{±. 
ttk. Affl^trmifi«ck!Siaflsfc:iaj#S^«!JSE 
£JKk i 0 3r 0 ffl*S»oaWfc:JBj£3*ufc3S 1 Si^« 
k, Bffi**tf£2SttfcS&2fi#teffl#S^M«£: 
JKk i 0 & 0 $ 1 ««fl<0±affifcJ&£3*ifcSS 2 
JBk. U »ia*SW/*2fi*0^<fcfc 

TWttfi? kLT^StLT^rO^ffikrtgEk T&Btc* 

^k-r^'k*^'^^.. 

[oo78]^i %mmbM2Mmmcr>mi$ izumzm 

i WJ5$ *»i £0«ffl J: » k ME^M^lS^JStca 

[0079] <O^i£S*S50ninS:j@i h b K-ftft 

mm&z£h.\mmi 5 m&Xtb Sr* . =5ri5^et^ <0¥ 

*WSfcJ30nnJa"FC* 4 CI k * { S & L < , 20nmJ^TTfc 
[0080]^ WMt ; W)¥«i«ffli20ju mtlTT'fe 

thb. m&tfi&T-r * k k t tc . a^»«^JK* { «T 

*^v^i. *«HBO»3£frfet: X ixlimmi 1 /i mJiJl± 
<. 8*tmUn r Tft4ii:« f J:")"a±U^ 

[0081] aefee^Ji. js i a^si/^ 2 a«c<o k*> 
o^k'^i**^. m2fmmtz}t^mti s ±j^Liz< 

^Tm<ffi 1 S^CtftTSl JB3»iSr^-rs i k A 4 
#*U^. -OJt^. 5&2fflf*fc LTJiS^O^aiMt 
i ta&ffS fFiJi.(fM«#«k LTRh^ 
ffl ^ 4 IRC tiRh fc fi* k OHffiRjett jWBjV \*T'*^J^ 
<9-Al 2 03*WLV\ *fc«fi3S«W Al 2 0 3 ^fflV^4^k 
t)M4L^. +S««0 Al 2 03*IS2fi*fcffl^TIS2J!4 

tmi*ivr*ffimt:B»?z . ±fcMAm<2 h iz& 

[008 2] Al 2 D 3 k{4, WitfT^S-^A 

lt^U5>^>l;0. 01—0.08^1^-^, -JJcS 
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9, WHfi lOOnmJiiTCO^ffitt Al z Qgf&?& . 
T7>-?y£O.Ol~0. 08=€:^*tr*»aE * «MK Atf 

[00833 %timim#Rzsm2mmmFfZtiz>M. 
n&mit. mnx'&~>xi>£^Lgmx'hixi>j^\ 

[ 0 0 8 4 3 mtlf A1 2 0 3 . Ce0 2 &tfZr0 2 *>^!r 9 flffi 
(3Ce0 2 -Zr0 2 HSflctf^SaSStf* £ * 4 «£BMMH 

=5:0. Tg<f^9T'&<±/i^tt£^fa±£-£4.r<!; 

@?$ft*JS. mmm^ff)Ce0 2 -Zr0 2 H»«:£**)60~ 
90moirC£>4 i i: #334 U*. 3lffi<OCe0 2 -Zr0 2 [lfigf*c 

4. 

[ 0 0 8 5 3 $ izTMRX/lMiZ . BH 1 fiflOWiSS 2 
S*kRJCUte<v^tt«A«*-!-#i.-€'<ifi»t*Uir. ft* 

[00863 -t-LTAljQa. CeDjai/ZrOjj^^iOWk 
tt^*iBfc: Al , (fe #^«£§Wfc»fciMM*)flI 2 1* 

t= J: 0 *SS L'Wvtth&irfcfift i> *<0?Stt 

!>lffi<7) Al 2 03i(S. igmfthF*^ Al 2 03 4<!%0-90bo 

[00871 4/; A1 2 0 3 . ZrOj&tfTiO^&fcgaSSfi 

JB (T*> fcfflufcftfcttk-ttitf, T*fclH#3*ufc* 
*K&K * i 9 SSJ&ftr 4 z. k ifflWi k * o . ±mtzm 2 

*Sttfc5'£4£i:a I T$4. KOliWl aBM&W 

mmo Ai 2 03^(i. mmst^+o^ Ai 2 oba^6c— 90m O 
i Tch 4 i t a*s a l ^ . ^®<o ai 2 o 3 *** ^ co^ha^ 
4 fc . jjBas^seHj&w t n 4 . 

[00 88 3 4ftAl 2 0 3 . Zr0 2 &tfTi 0 2 & 9 M 

o£2ftiHUI (±JI) tcfflvvfclHtfc-Mtfr. 

_b**e> so,ott*£JipfiiiJU BtBSSt«»tt*ifiJJL3-i*-4 

- t 4 . i tf)i§^Cti . JBfcft^ cO^Bc7)Zr€ 2 - 

nogiMffeKi, mm^nirQ,. -viQtwmti&m 

60— 90vo\%X'hhZ\ktm.& U\ SBKOZri^-TiOjEI 



fc&4. 

[0089] AljObXVCe^^^rOayfce^ 

•s^mm^ikm-t 4 c: t A^sg t & 9 . jjstJt'cc 
#x$mtm< nm&m#im& uz< urmm^mt 

wm.=Hvmm<rx& t *it* «*^^^ceo 2 Mo6o 

— 90mol%T'2>4Cl k U\, a®<OCe0 2 S#\r<DfE 

mz k\ 1 o 3 ^^^mim^wm<r>m2%mm (± 

St ^ $ il 4 ±SfIlJ^Ce0 2 OMA^± L, ±J1<7) 
M*£AK<0*fl:*«iiBli-4 - fc 3&«-C* 4 . £ o«^fcr 
ti. SftSf^I^ ai 2 o 3 *(±, <g^T4>^ Ai 2 

O3 SC060— 90mol XX'h &Zbtm*L\,\ mM<D Al 2 0 3 
S*^O^ffl*^5'l-fl4t. ild^^^A^SIIt^ 
4. 

[0091]^ tTCe0 2 ^cr>Y 2 03 0BBt*WW 3 £/l'% 
IXTX-fo 0 Zr0 2 >V^Y 2 0, <7mmtfWEfi'%&L±T*> -> 

t.. <gms-7^ffitCeo 2 ar/" Ai 2 o 3 *i^u^itfkfe 
fcffittiiaiiittttJl (T«) cfflv^ftSffittWf. 

k t>^]mk % 0 . M&eyffiMS&lLtftol.-th . - o^s^ 

iza, mm^FnmffiexeDta&xf ai 2 o 3 *{±, mm 

^ 4>W^Ce0 2 iS.tA'^:Al 2 0 3 mco^tl^f fl.60~90raol%T' 
$>4dil/& i a4 LV->„ ^mcOCe0 2 *ai/ Al 2 Pj Jb&«C:<0 

[0092] 4fta®^^ZrD 2 a.l/'V 2 0 3 ^V^<l^fi^^ 

0 2 fi&^Y 2 03ficO-€-iX-efL60~90iiiol%T'*> 4 Z k ifiS 
& L\>\ ^ScOZr0 2 *at/'Y 2 03ftA s ^<7)ieEIA^^fx^ 

[0093] 4ftCe0 2 ^'VCOYj.Oac^lIl^^^lO^^^tl 
TT'* 0 Zr0 2 /VCOY 2 0 3 ^11^^90* )V%)£X±X'h ~> 

x. 'mm.T<mkm^zir^mni%i?^\^i$m\M* 

Iftl^2«M (JJl) CffluftlKtWl T 

o 2 *a.r/^Y 2 03 ii?tubo-~-90w>\%x*fo 4 c t 

4U>. ^®cOZrO 2 Sa.l/Y 2 0 3 fi;* ; Ci7)®fflA-A>^ix^ 

t , jsasitrts&wBm t % 4 . 

[ 0 O 9 4 3 £±5 , Ce0 2 t^^COYjOj <55H^^*<10mol %5: 
J8i 4 1 CeO, ±cO»^JR^^ft^Wr 4 ^^*«*> 
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9, Zr0 2 ^Y 2 0 3 <7)lI1^^90mol%J; *) *Jw&H t Zr0 2 <7) 

[0095] ^mm^ o-^mw^mmmkx- 

x\ mmttz =fc a izzn?ticow&?<r>fm.g:tfffl®\z 
tit,. ^7ta®c7)^tttr6]±-ri.„ L^-oT^o<g 
^iT^a^i: Lxm^tzmmx*\±. m^mmmzan 

4. 

[0096] {Stm^cO^lttfl^Onm^ei.^ t „ 

BSIJSli 5 nnKLh fc *4 . £fc-&S^¥%ii:£i430 
ndilTT'S) 4 i fc *«i 03* L < . 20nmWTT£>4 CI b 

[0097] ifcWfctt^TJWMBiaiiinfinF-r* 

[00 98] -?-LTiS^4^i:-t'^-7-f bfi^fcS-S-O 

>! t *<-e§ 4 . 4 fc±K Lfc A a fzflUKAKUtt 
[0099] WfcHtf-fc-tf*^ b&¥*)gk&)tmt* 

MMitx-mmm^ ■. vx^j h=i : 1-1 = s^igsi 

[0100] ±izmmtirF\±. La, Nd. Mg&ttta*> £>SS 

t*h. h'j?&<kt> —nnwavb zzuz^tszttmt. 

[oion imm&* hUTZ&tsTmt. 
^otmar^m^t Lx#wiLx%*)mwtf*\&tx' 

1>X'$Z>. 



[0102] zcr>±d%;ffijs,t-?zztx\ rmizmm 
§ ti&ffikiiiiztuimi&i'im zm^-tz, <vx\ nm 

«■ fr'^ft Ltv^ii*. fit *&K*6Hfc*>fc T #HMiffl 
n&ff act afflttk & o . Hc^iMfctiKi*^ 4 s v 

[0103] ^Ol^tli, ±mcvm £1410— 500// m 

j&fffiT-f-S . 4 fc£ coSEffl J: 0 ?S < 3r£ h , 
*^t^-T<^r-l» < , ^LXTmwffZli 100— 500//m 

[0104] z\(r>£oizTmb±mkfrt>%himmt: 

[.0105] *5Hfl^)#WxJWbfflttMEfc:*jtt4li** 
[0106] tt$&JR£ LTti, Pt, Pd, Rh, Ir, Ru. 

Ni, co, cuaw f Au*»4,aif*t&^:flr< tfc— a^fflv^* 
^-c-# . &fm^Mimc?y&mzm t x u 

1 'J-y^Sit^ 0.1— 20gfc-#--BClt*«T#4. MM 

kb J: r>§r<m&Lx i> h tuc^h 

[0107] *»H^oa^«HkftXliftH9Cfc:*J^T. ^ 
AfflfcBffi«oifcJ*a«f(c«6aiSIS*i.«:V^. K-fkfe<7) 

t^Jt-C-Affi: Bffi=0.05: 1 — 1: 1 <55ieH* { a4 L 
^. 4fcCffiJi, BHtSW^^ifCAW : Cffl=l : 
0.005—1 : 0.05O®H*«S4 L^. Cffl*^c9|gHJ; 

[0108] 4 Jta*«<o»j«a«. Sf4ts« i'j7h 

B4 0JS< ^4 kfiEffl«ftiO»SrifWJIsa-&3&^ 
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[0109]* LT±£«^Brfbfo£«5i^4*»BBtf> 
Kmama*jffiff£jGtfKliii LTftfKfc**** LT 

[0 110] ifcAawB^O*J»jatSr«»1Biffl* 

l , ztL^tinmt&commt riv* u sat lt 
[oiii]* LT±mmm.*mx'&t>ixtimimim 

[0112] JhJELfc*^«Wa*ttfc*Jtt48fc»* 

( 1 ) Al, Ceai«rt*tr*jKS4(»4»Al . Ce&tfZr£* 
tffglifcI$££j£U Al**tr*JBMB&»^Al**trJB2 

[01 1 3 ] SS 1 ffcPS+WAl : Ce+ZrA* 0.1:1 —19 : 
1 X'S> 9. #»-?Ce : Zr^'0.95 : 0.05— 0.2 : 0.8COMBI 
L< . Al : Ce+ZrAU : 1—10 : 1 . Ce : ZrA*0. 

75 : 0.25—0.35 : 0.65COKH* 1 J: 

«7C»O^ST'^i£tT. ®l«tR:m2iWS* < 6 : 1 

-1 : 17<7)IEB#ff4L<. 3.5: 1-1 : 9<DiEB# 

±9ff4U^ 

(2) Al££tr#i8?^£Al£-£triSlifc»*4tf U 
Al, Ce&t/Zr£^tH<3§?£a>&Al, Ce&.t/Zr£-&if|g2 

[01 14] ^2W«A1 : Ce+ZrA* 0. 1 : 1 —19 : 
*»OCe : Zr#0.95 : 0.05— 0.2 : 0.8£0®B 
##4 L< , Al : Ge+Zr#l : 1 — 10 : 1 . Ce : ZrA*0. 
75 : 0.25-0.35 : 0.&(OWm&X. Off 4 U*. 
«7n«O^ST-*ieLT. fSlifcK: S32*fcK#6 : 1 
-1 : 17<OffiH#if4L<. 3.5: 1-1 : 9<r>98W 
J:Dff4U\ 



( 3 ) A 1 £ ■£ tr A 1 Sr tr SB 1 %K * t . 
Ce&t/Zr£ *tf Ce&tfZr Sr#tf 3S 2 

aw-*. 

[0115] Sg2ifc^"*«C0Ce : Zr^'0.95 : 0.05— 0.2 : 
0.8CD&B#*?£ L< . Ce : Zr^0.75 : 0.25—0.35 : 0. 
65C0EHi&*J; 9ff4 L^. S £fc£JR7G*«>8S-C3Jia 
LT. &1%IB : »2&I8#1 : 20-4 : 4«tfEH## 
4L<, 1 : 9.4-3 : ltf)IEHasj:D#£U\ 
( 4 ) Ceftltofc^**^&C^tfzr£-£tf» 1 it 
»££jftU Al £*tr*»J^&£Al*trai2*fcR£± 

[0116] |gl2fcgS4"75Ce : Zr*^0.95 : 0.05— 0.2: 
0.8cDiEffl#ff4 L< . Ce : Zr^0.75 : 0.25—0.35 : 0. 

65<ds£H#j: off ^ u\ s ^tc&RTaswByrc^ie 

LT. WlftK: »2«tKb6 { l : 20—4 : AO&mtm 
4L<. 1 : 9.4-3 : 1 CO&ffltf£ 9ff4 U>. 

( 5) *±ffl^^a&tMl£*tf*^#6#±S 
^coHIXtMl£*fcmifcffi££fi£U CeRt/Zr£ 
*tr*JBa*»6Ceai«r £ *tf* 2ifc»£4yaW4 . 
[0117] ( 3 ) OjfcfrfcftFi . Al : *±3S7as*« 
1 : 0.005-1 : 0. l<9ffiB#ff 4 L< . 1 : 0.008— 
1 :0.05C7)$EBAUDff4U\ 

(.6 ) Ce»t«rfc-Mr#}g«*»6l^l^fc*trtS 1 jit 

ft.dii7C^<0-aa^Al S-ft-tfIB 2«bKSr±l£t- 4 . 

[0118] ( 4 ) co^^ini. . Al : ftiSSTcStt* 
1 : 0.005-1 :0.05<OS6ESI**jBF4L<, 1 : 0.008— 
1 : 0.05COKH*<J: D»4 Lt\ 

( 7 ) *±«7C«W-Sat/Ai **tr*jSa*»A,*±3S 
7t*C0-as.U"AlS:^tfmi^tfS^^L-. Al, Ce&l>' 

[0119] ( 2 ) cDtkmztnx. . lftlR+'CAl : « 
±j«7C*** 1 : 0. 005- 1 : 0. lOSSH^ff 4 L < . 
1 : 0.008-1 : 0.05cO®ffl#iJ: "3ff4LV*. 

(8) A1, CeRZ/Zr**tr*»iS36>6Al f CeRt^r** 
tflBl?m^^fi£L. #±M7C^^-mS.^Al^-S-tf7jc 

jsa*»^«±W7c5R«o-aa^Ai ^-irom 2 ?t^£4i^ 
•rs. 

[0120] ( 1 ) COZkmztint . m2ttK^T-Al : * 
±^7t**U : 0.005—1 : 0.1c9ieffl#W4L-<. 
1 : 0.008-1 : 0.05<^&H#± 9ff4LV^. 

(9) A1, Zr»tm£-£tr*$8jaa»&Al. ZrSt/Ti5-# 
trmiitP5^iB!cL, AlSr*tr*»iKA»^Al**tr»2 

[0121)^1 ^M^OAl : Zr+Ti*^' 0. 1 : 1 —19 : 
ltftO. *^OZr:Ti^0.9: 0.1—0.2: 0.8Offiffl 

*WSL< . Al : Zr+Ti#l : 1 — 10 : 1 . Zr : Ti#0. 

75 : 0.25—0.35 : 0.65^KH^'J: U^. S ^>fc^ 
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— 1 : 17C0*EH#*f4L< , 3.5: 1 — 1 : 9^H* { 
±W4U\ 

( 10) ai z%ts7m&frhM z^&m i stiK*£j£u 

Al, Zr&tn-iSr-^trzlcjgJS^^Al. Zrat/Ti £^frfS2 

4fcK*r£jiM-&. 
[0 12 2] 3S2ifcE4«GAl :Zr+Ti# 0.1: 1-19: 
lTfc 1 ?. rtoZr :Ti** 0.9: 0.1-0-2: 0.8cotcBI 

**KL<. Al : Zr+Ti#l : 1—10: 1, Zr : Ti**0. 

75 : 0.25—0.35 : 0.65CO®ffl# s J: 9#4 Lv^. S £>fc£ 

«7t*0^*T'^ieLT. Sfllfclg: SB2iJtlS* t 6 : 1 

— 1 : 17<0KH* t ff*L<, 3.5: 1 — 1 : 9cr>mmtf 

(11) Al. fr&tfTi*-&tMc*»a»&Al, Zr&t/TiSr-^- 

tf^ i aus*^ l . *±ffl7cgg<?)-as.t/Ai * s-tr* 

SPSS*' fe#±«7C«W-aS.t/Al £ *tr St 2 itS* £j£ 

t 0 1 2 3 ] ( 9 ) «0&fte JD* . 31 2 ftf&^TAl : * 
±»?HIW«1 : 0.005-1 : 0. 14>«ffl#ff 4 L < , 
1 : 0.008—1 : 0.05CD®ffi# i J: l ?#4U^ 

(12) #±«7C«iO-«a.t/Al £#tf#*»EA»6#±a 

Tcmn-mRVM t^tsm 1 %k»±a t , ai , zrjux 

Ti fcAl, ZrXtn , it*tf»2«URt±J« 

■ra. 

[0124] ( 10 ) (ZtffcPNlUn*. . SI 1 ifcR+TAl : # 
±JR5c#**l : 0.005—1 : O.iattHtfffi L< , 
1 : 0.008—1 : 0.05<7Dfcfflj&*«fc Off* Lt*. 

(13) Alt*t**iWJ»»feAlt*tri(Il*l6*4j«L, 
Aiai^CeS*t;*Jf?K*»'9AiatXCe*-t-tr»2ttieS-^ 

[0 12 5] Sj2^4 j «A1 : Ce3&*l : 0.5— 1 : 10CO 
KB#ff4L<. 1:1-1: 5«OiEll3&*J:0»*U 

*feia*«l : 5-9 : 1 C05Effl## * U< . 1 : 2.5- 
5 : ltfMRBWJiOffiU^ 

(14) AiarXCefc*t»*»«a&»A>Aiat^Cet-frtrtBlijt: 
IKSr£j£U Al£*tr*^j^6Al£-£tf*2ifcI8££ 

[0126)11 ftf&<£C0Al : CeA* 1 : 0.5- 1 : 10<O 
«i*i»iL< > 1:1-1: S^tgfflJ&UDilfiL 
l\ Sfe C&«7C*a>igft-C*iE Lt\ Hi ftix : S52 
%RbFl : 5-9 : 1 C03Sffl*W4 L< . 1 = 2.5- 

5 : l«OKH*««fc 9*?4U^ 

(15) #±Pt7cSScD— BUW/A1&*0*»J8&&»£>*±» 
7BB(?5-«at^Al**trS5lifclS^±l«L, AiatKeS: 
*tr*S»b&» £> Al ai/Ce& *tf » 2 ftg£ * . 

[0127] (13) ojfcfNclni. $ 1 JJUR+TAl : # 
iJK7E***l : 0.005-1 : 0. lC0§EB#*f 4 L < . 

1 : 0.008—1 : 0.050)158** J: 9$?4 

(16) AiatfCe£*tr*$^*»&AlRZfCe£*trl&ltfc 

sfc^au «±aja6«-«ai^Ai^*tf*»a*»^ 



#±Sec«^>-«a^Al 3r£tr3S 2ifcK«r&j£-$- 4 . 
[0128] ( 14 ) o&ftfc: jni. . S£ 2 ftfgtfT-Ai : # 

±3ffl7c£# ! : 0. 005- 1 : 0. 1C0$SH#*?£ L < . 
1 : 0.008—1 : 0.05<O®H#J:D£F4LV^ 
(17) AiaV&fc#tf*»lK*»^Aiai^Ce^#trSS 1 ft 

Jft££j£L . Zratf Y£^*»jffifr*>Zratf Y£-&tf 

m2^^±Bg^a. 

[ O 1 2 9 ] flS 1 ftfS^COAl : Ce# 1 : 0. 5- 1 : 100) 
t&Hi&*#4L<, 1:1-1: 5O|gffl**J:0»4L 
V^ *fc»28tK+«OZr : Y# 0.8 : 0.2— 0.2 : 0.8 
©»*SIL<, 0.7: 0.3—0.3: 0.7«»>'J: 
9 «f 4 L V * . £ h lz£m7iMnli%.m.Tmi U T . lift 
PS : S2W 1 : 0.5—1:4 f5ffiH0«*f 4 L < » 

1:1-1: 2<0«lB* t J:9ff*U*. 

( is > zratA'Y z&ttimmfrh'LrmfY t *t* ss i ft 

»*£j£U AiaiXCeSr-^tfTkJSiBE^^Aiai^Cet-^t* 
3S2*fc|g££}&*-4. 
[0130] IB2£fcfK+«OAl : Ce# 1 : 0. 5— 1 : 10<O 

WffiK. 1 : 1 — 1 : 5tf>«gsau:»)Ji?±L 

^. *fcS£l8US«*«OZr : Y# 0.8: 0.2—0.2: 0.8 
<OKH36*»4L<. 0.7: 0.3-0.3: 0. 7«*gB8**J: 

0 #4 1 V * . $ fc£«7C*<OfiytC*E L T . 3fS 2 ft 
I£:Slftf&*U : 0.5-1 : A0fflB&&± L<. 
1:1-1: 2C0§EB#J:9if4U\ 

( 19 ) A 1 at/Ce £ *tf £ Al aitte £ * tr ft 1 ft 
J&S:£jfcU Al, Zrai^Y**t»*ig}R*»A,Al I ZratA' 

[ 0 1 3 1 ] S5 1 ftiz4"WAl : Cetf 1 : 0. 5— 1 : 10O 
WW^K, 1:1 — 1: SCOttH* 1 * l )*?4L 

ifc»S2efclS+©Al :Zr+Y#»'l : 8 — 4 : 1 CO® 
H* i "5f4L<. 1 : 5 — 2 : 10tt8B0*J: U*. 
-eLTZr : Y** 0.8 : 0.2— 0.2 : 0.8c7)iaffl* i '4T4 L 
<. 0.7: 0.3-0.3: 0.7CO^H** i 9*F4 LV^. $ 

^ K*«7c*io«aT'fSEUT . s i : as 2 

1 : 0.6-1 : 4.2C0SH^»4L<. 1 : 1-2-1 : 
2.2CO®H*U i 9»4bV%„ 

( 20 ) Al . Zrat>'Y *-&tt*mtiP *>A1 , IrRXfYZS 

tsm i tm £■ ^ u . ai ai/ce^ -grOTfQ^* 1 <b Aiai^ 

[0 132] H2ft^"4 : 'COAl : CeAU : 0.5-1 : 10<O 
W'WK. 1 : 1 — 1 : 5W«Sffl*«J: t)»±L 
V^. 4^S51^4>OAl :Zr+Y*U : 8—4 : 1 CO® 
H**W4L<. 1:5-2: 1 cO®H*U Off 4 U>. 
-eLTZr : Y*< 0.8 : 0.2— 0.2 : 0.8cO®H/^'ff4 L 
<. 0.7: 0.3—0.3: 0. 7C0®ffl*-' «t 0$F4 U\ $ 
^tC#«7C*C0^fiT'aieLT. g2M : milffitf 

1 : 0.6-1 : 4.2<0»^#4L<. 1 : 1-2-1 : 

2.2cO®ffl*<J; , 5ff4 Lv^„ 

(21 ) M&VCe*-ktt?mm->t>MRXfCet:&tsm 1 ft 
f££dfcj£U Y^|^<*±M7E*co-aa^Al^-i-tf7k 
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mew* y * i$ < #±^tes <o-a&o'Ai * #tr» 2 et 

[ 0 1 3 3 ] flt 1 etJS*C7)Al : Ce*U : 0.5-1:100 
3eH#ff4L<. 1:1-1: 5«W0»iL 
V>„ SB22fclS+OAltfmiW8*<OAl<>> o.l-10»Tib 
6 i k #ff £ t< , 0. 2-5 «FT*4£ fc#J: 9ff 4 L 
W j&^>3&2*iK*tf>Alfc. Y^^<ft±^7C** s l : 

0.005-1 : 0.1«OKffl*«*F4L<. 1 : 0.008—1 : 
0.05«$EB**J:9ff4U\ * LT§?3*fcFS4>CDZr : Y 
# 0.8 : 0.2— 0.2 : 0. 8tf>$EH#ff ± L< . 0.7 : 
0.3—0.3: 0.7Oi£Ea*J:9ff4U->. ££>fc£Jg7C 
XOSl-CSE L T . m 1 ifcJS : 81 3 ztlSA* 1 : 0.5— 

1 : 405«ffi#0*L<s 1 : 1 — 1 : 20SEB£ S J: 0 

(22) Zrftt^Y**tf*«?SE3&»<.Zr2aVY**tj»iat 
J6fc£j«U Y£|*<*±Sx3S<7)--«atfAi££-tf* 
JSB»» 4. Y 2: j$ < ^±SRtc^ <0-«aiMl & *tfSg 2 ft 

8S3ifcJ8£4ij£ir 4. 

[0 1 34] S?S3ftf&+OAl : Ce*H : 0.5-1 : 10O 
«H**ff4L<* 1 : 1-1 : 5<T>®mWX 9ff* U 
V\ ft28t»*tf5Al*«flS3a:ift4»OAltf!> 0.1— lOf&T-* 
6£fcj&*ff±L<» 0.2-5f£-t-£>4<rk* f ±9ff4L 
V>. *»-3*2«fc»«t»^)Ali:. Y^|^<#±^7a&& s l : 

0.005—1 : 0.1cO|&H#>*ff4L<. 1 : 0.008—1 : 
0.05C9&B#.k9ff4U->. * LT^ 1 ftfg^oZr ■ Y 
#0.8: 0.2—0.2: 0.8O«H**ff4 L< , 0.7: 
0.3—0.3: 0.7<?D«5H*«J:«5Jf±U->. 3&t&«7C 
*OS*T«IELT, »3tJfcfR:-*l«:Kb^l : 0.5- 
1 : 4«effl**Jf*L<, 1 : 1-1 : 2<0t£Bj&SJ: 9 

( 23 ) Al atTCe * #tl*?8?K ^> Al atXCe * 1 ifc 

mmfrt?Y*m< #±3S7t»<9-«atf ai & as 2 

JftfcffejfcU Al, ZraVYt*toWB«*»feAl. Zrat/ 

C 0 1 3 5 ] & 1 ifcK+«0Al : Ce£* 1 : 0.5— 1 : 10«O 
ffl»Mff*L<. 1:1 — 1: 5<OfiH**J:0»*L 
V\ *2efcR+OAl#mifcR+OA10 0.1— lOfigfC* 
S£k#ff4L<. 0.2— 5frc*SClki&*J:9ff4L 
V\ A»-3g52aJ8«f«Alfc, Y*&<S:fcja7E*a*l : 

0.005-1 : 0.1cDg£B#ff4L<. 1 : 0.008—1 : 
0.05tf)IEBaU9ff4U\ *L-C*3«aM««Al : Zr 
+Y#1 : 8-4 : 10>«ffl#ff4L<, 1 : 5 — 2 : 

lOlSBAU 9 Jff 4 U\ #>OZr : Ytf 0.8 : 0.2- 
0.2: 0.8O$eB#ff4L<. 0.7: 0.3-0.3: 0.7 
COSH* 1 i 9 0* U V S £&«7C*<Ol£*T*ie L 
T, JRlSbfS: mSSfcRbfi^l : 0.5-1 : 4<0$ffliffl 
JL<. 1 : 1-1 : 2«OIEHa s J:9ff*U*. 



(24) Al, fratTV£-&tr*iltiftg>feAi; ZratfY** 
frig 1 ifclft £ £l£ L , Y £ |& < #±SDcSo-«aiMl 
**tr*»«*» ^Y$:l^5< #±SStc» w-naVAi & Hr 

2 %r ££f& t . ai atf ce* -&o*apa[3&» 4. ai az/ 

[0 136] S?3£fcR£4<OAl : Cej&H : 0.5-1 : 1M> 
KlffliK, 1:1-1: 5*>tSffl#J:'5#*L 
W 3S2ifc|g'4»OAi#&3ifc&4'£>Ai« , 5 0. l— lOfgrefc 
4ifctf*fiL<. 0.2-5 ST *4ik*«J:"3#4L 
IV **oSS2ifcJS4»OAlk. Y*|*<*±S7C*36*1 : 

0.005—1 : 0.1OiEB3& s ff4L<s 1 : 0.008—1 : 
O.05W®ffl*U Off 4 -?-tTS?iacP5*<50Al : Zr 

+ Y#U : 8—4 : lC0»liL<. 1 : 5 — 2 : 

KOSffltfiX WiLl\ #>OZr : Yifi 0.8 : 0.2— 
0.2: O.80tfgffl**ff4L<. 0.7: 0.3—0.3: 0.7 
eoffiffltf J: 9 ff 4 L u . S fc£«BE*weST « L 
T , &3%fg : m 1 ffiKtf 1 : 0. 5- 1 : 4 
*U<. 1 : 1-1 : 2f>i£B#«fc9ff£LO. 

[0137] 4^*^Bj^-o^^it^«Ti±, 

[0138] § &fc*»iaitf>fe 3— o«)«ft*j!6r*i, 

^Ek L^SR5«!IS4 fc«^P"3fc:*3!)*-|-«>t 
JBfdRaS«iSI*flv\ *cof«89eoBSSO»«E*HPi.-C 

■SJlk^T^S. 

[0139] S ^(Ct a-— PO^^Ba^WS^ffi-Cti, 
^=5r < k t -a^BEffiOiSJRk T^^7 U 5§?g k L- 

xmcz&j&L. at»<oiJ«ar<kt— ?&*xt4**# 

4MimkLfc^^«±Jtt±«rttc*/H-a-fc:#ftt-4 
v^4. 

[0140] tttttmivymmttkizii ~>xmt>iz 
^izti^x. Q'bmtt k ^ffi^ k x'^mm<^%^ 
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[0141] m&t truest s<is?jcxiiT^3- 
ffimmmi / zft£L<m^htLZ>. rwrnrnt lx 

w 

[0142] tm<niftftttMm«%§mt3&tfi> 

0. T^*-7*&k**«i£t£^nLi««l^&:a^ 

Ltkih zpHzmm u^a, r ^^t*4 k'-e?fci££*T 

ffi £ * k"#& 6 . t-iZTy^- TjWz k' X'* fd 

S-*6iefc*»*»4f«HS:-Hi-tfi< U #*L<ttlO# 

4 X<iffi5£«0pHK«o J: 5 «r««Sffi*«SJlrt- 

[0 14 3]?fc»S:4jatf4ifiSC*JV^, #£1000/ 

»JSLtwi:^aaT«B¥-r s d t t>mz u \ ztuz 

TLX 1-43. 

[0144] iJtBSe<0»»S:«felHrt-4fc:«> BE»W» 

Li\ Ci/HcJ: oajaa^ 

<OBg *i"31ttiBlfc'r4Cfc * J X"# , 50nnl3lT<^*-&B! 
[0 14 5] -5- LT. *X{i***tr*»*4Mft«fc L 

fcS»#JB * few* rt (c**»+»(c«=fiE -r &#flrc&R 

jM-J: 0. ^ * - X A (i^Bj-c fo&tf^ ^tefigmtf 100 
¥4^k *»4>=5r 0 Affij^friafWJiSfflatC 5-20nm 

[0146] a&jSHuitt. »rtt=*»*^:»t:fipa lt 

*JRS:*tr»SRr k h 9 U-y%k'<7> 
dk-Cff 3 CLktf-CSS. &*V>ldaPS!IS 

[0147] JbELfc«y«»l*1f-3fc*6-lcli. 



cog&tcj; If WSJ*«(Ej*S*L4 k k t> Cfiffw 

Jft«#£ tS. r commit. m.i&<r)-£X Sr 4>*T-# & 3 

Zti&kkhlz. CTx{fZr0 2 -Ti0 2 Elvg^koiavi^ 

[0148] i*03iM*ftaii. MfiJJLh. KUIil 
00— 20O'CT\ £4>fc:iSFiL<i± 100— 150*CTirad 

< . Jfcfigfclg-*- £ B#p a 1^± k * & . 4 200°C J: 
Oft^iSSXfi. lomffliLLfclf i. 3 S^KSSi*^ 

[0149] ±ML*zwmjm:X'i±. aak0yj?%< k t> 
-»Mtort s fi . fitofitis k m& s *tfeifciKft t mm. t 
rv^*. «u«**i/;ia»*»^. ±EA«fl5«a : 3 E * J Wj« 

[0150] n^tlfzmMt. 300- 900°CTMfiK$n 

sc^iU^. M^ajK*^ 3<xrc*$ST*&*k» M 
JSk LTSffliBA^felT^7t*&Kttafefe««oejS« 

900-C€r«ii. S k . ibffiBIK^ t < ffiT-f 

[ 0 1 5 1 ] •€■ UT*5ffiBO«^lMI:«)fcM«A«*fi 

*«B^jsmji, eaj^^'V'Jvxy^v, x-f— tow 
iyyyib4v>li^xyyV ( ghp) %k'frt><r>m*f 
xeyfttetizmmX'Z & . * fca^BKkfUtj!*«^«t:Sn 
^.T^^HNO, ©iStt^S^'^Uf. NO, KSeHT^tfO 

«t«Eki-*dk*«T-*a. doi^^No, mmmjvmco 

[ o l 5 2 ] no, ©MWSrifl^-rs^-coNO, ®j««k 

3R*»feaif*l.S^<kt>l«X-* l 3, Li, Na, K, M 
g, Sr, Ba, CeS.t/Pr*^Stfixa^< ki>— a* s M 

<. r/u* , j±3BAKttffi«ai«ti3«t6Np 1 lasses 

V^T. M*$r«ffl-r-&dk*>»4L<4'-C' : LKSr>"Ba 
S:«fffl-*-4kJ:v». d£ON0, pRj^WJi. KKffl^rk*<oa 
*>&WmiVto. *Kftft*k*0«S8-Cfi»Sii4. 
[0153] NO, cR^W^fl^iii:, 1 'J ■/ h^S 
fc«J 0.1— 1.2*/l«J*S*lT^Sdk36faiL^. * 

fcNo, tBWf<os*a*^-fr&k. jt&ssjwo, 

tfT»Mt*3»R*«^C., NO, ^fl^Stb&HSTf 4i5 
t;7i^„ 

[0154] i>7t*»WO»#x»ftfflftHllS:»Jti-4 

tzfm&Mumts+tuax^. 
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t&itmte. ms&. s&WKzcDi&mmt^mnw&x*. 

[0155] zLxzcD£d%mm-%mzj:nti. mm 
i&mtf&mm o titz^mcomm^^M l . tti 
ztm-tzz t x-Mizmmscommtt * iztm&m& 
^±tvtzmm.Ttf%tiixh . Ltztf^xmmiLTWz 
anm±mtim^^mx^-iz^ l , ^omm 

fiBHfcttfiH&if fc: J: T JK D El £ k =3r -> T 

[0 15 6] 

c^ssm] jar. mmmfimmizk 

fcV W 7 ^T»g^fclEtt^i:*^BMI:ftX^iSl»^|cSr*lft 

( 1 ) Al, Ce, Zr. La^«^-|fi'fMW»*S:fi«ci: 

Sttffl 1 - 7 fttf JtRW 1 - 2 tcfflv ifcttdlMHttfti 
£§^^SOfcJH^fc*i^*>fflj«£fS 1 IZtttT. 
[0 157] 
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[0 158] (MWDKlT/l-S-^gTKSlft 

^m^)V-=i=.)V2 7mm l.O^k. zH®30J64%Oi§! 
lKt*3IS* (H 2 0 2 tLT l.l^/I^*) 124g£fc&*2 

5oocm3t»jwL> Tmm^zwmLtz. 

[0159] — *\ IBBfT^S— »>A 9*Wfe 
fc, ffim?>?> 6*SfnftlO. tt^Ufctt* 2500cm3t=» 
»U *ifF»BSrfiKLfc. 

[0 16 0] 3&fc£T«ffl8afc+*rC****> 1.2 
feVUCO NH 3 £#tf 4-«*«rS5- 2500cm3 PS3 Lit . 
[0161] RJBS»K«t^a*«f»^**A*tT^* 

^fcHSHfllfPL*:. sfctSZ-MiFteifUf. 1000/ 
immmm £;zFi& • «ii*U *«+fc:T 300-CT'3B# 



ISMSftU KXTCTlBflBHHISUfc. lOfiM 

*£*»<t>(CT 7OTCT5B«B»SJ*U **d*-rt'5A' 
(C T * zs'T >m D 50^ 10 ju m |c»* L T . 

[0162] zcvm^mmvi^iFE-'rEMTnmL, t 
(3. fef^io^mo<sm^i*^=fr^Tv^„ mmt 

Tl{±'MSl0nraJilT<?)3WMO— iJCrSTlO, 11. 12*»fe 
±kLT«(ft3*VCU*. — ifctfcFlOUL AlA^^T 
0, — iJCKt^llli Ce0 2 -Zr0 2 *»fe^r0. — %t&?12tt A 
l 2 Cb-La 2 0 3 l9l-&»ftrtt3&»4>5flf 4 . 1 X O 

iz-am^-n^wmn^ 1 £o^gp^^-< u -jjos 

^EliaBfefFF 1 <0SBHfflfc:^ < 4MB L T v vfc . a ft 
SPWi AhOa-^TlOtffffifCV^. 
[01631* L-CEPMAfc:J:4^«f^fe«- 3Effiffl<0 A 
l^Ste^ Al 2 0 3 iCO70raol%T-$>0. ^MIlO La 2 0 3 4 
ti£ U 2 0 3 i070mol%TS>-5^. ifcrtSWCeOjiii^: 
Ce0 2 iC065mol%-<:'*o/Co 

[0164] c\(rm^mmm^. 400 g k , s^r^s 

^A67jcftffi>l42gk. M^-V^f h 7.2gk. ft* 3 

D50=7//m<?)^7U-5rPS^t7t:. r^7'J-^3 
( 400-fe;u/-f >-^) 
fc: 200g/L 3- h L s 110°CTa®§£*S 600 
•CTl^ia^fifcLTn— VS=&^L3t. Pt(N 
0 2 ) t (NH 3 ) 2 ?Jcitffl[ k Rh (NO3 ) 3 m%m. & M V ^X ft t Rh 5: ffl 

PttO*&Cii 300'CT-l^fSlk RhtfOJt-g-Wi 
120°CT'6BtrakL^„ Pt(i 1.5g/LSJt$iX s RhU 
0.3g/Lfi^<XTV^. 

[oi65] ( mmm 2) mi iz^-tzMt^mm. a t 

*mm. B Sr fflv vfe i k I^MiSQfefJiJ l k IrHSKc Lt *£■ 
[0166] ^^^Mfb^*^FE-TEMTil^t. i 

fcH>MA-c#« L/o k ^ ^> . ntt^>j 1 k mmizmmmou 

mCOWm^fr^iX^tl. *LT, ±kLT A1 2 0 3 
frt*%& —VS&f-AV Ce0 2 -Zr€ 2 iphtzh — 

m®. z wmwmi / z%<<ftifiL. ai^-ua* 1 ^**- 

[0167]* LXE?mi,z£&ttffic7M^ mmmcDCe 
0 2 g{i^Ce0 2 J:£7)70fflol%T-S>0. F*IrS<7) LazDsgJi:^ L 
aztkmvnOwonX' fritz. ±tzfy%& Al 2 0 3 fl:(±^ Al, 
%m,cryiOno\XX'hitz„ 

[0168] z<rmsmato*m^\ mmm 1 1 mmiz 
LxmtzmmLfz. 

[0169] mmm3) im-^u^^e^mm 1.0* 

/l^k. ^#^^^3^2*^ l.0=E^k. iiJK 
30S4%O®^-ft*S7jc (H 2 0 2 k LT l.l=E;P*^r) 1 
24 g ^*sMc 2500cm3 1»» L . t|c?5«&A Lfc. . 

[0 170] ffiRT^S-^AQ^dfUHJ 9.4^/Uk, ffi 
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[0171] £<9#i»?KAfc#iSK«B£ffl^fcrfcJ2tf1. 
(Vm&fflUW&X i FE-TEMTSSE L . * fcEPMAT4Wf L 

at t i 6 . ussm 1 1 mmwmmou m<amm&ip 

t>*->X^tl. (gA&^(im@10nmJ^TO±t LT28 
38»— acK^F** 6 4 0 , Ce0 2 -Zr0 2 i 0 3r 5 —^4^ 

fc. LT AljDg-LajOs^^^rS— JJcft^aWBIWi^ 
*fflfc2K4MtiU Ce0 2 -Zr0 2 J: 

[0172] * LTEPMAK J: S#W<9tS«. iSMSlcO A 
l 2 0 3 *fi^ Al 2 03ScO80mol%-C'*D. StMfflcO La^i 
La 2 0bgtO80mol%TS>-??t. iJtrtffl<^CcO,a(i^: 
Ce0 2 4<075mol%T£>-ort:. 

[0 17 3] £«>ateifrfcft*fflvv HMffll k|5]8HC 
LTtHEMMSLfc. 

[0174] ( ^sgW4 ) ^ i izjR-tm&^m&A k 
?mm b 3 1 muztm Lxm^ ^z t umt 
mmm 1 1 mmiz Lx^mimm^zmmLtz. 

[0175] iO«^i^«rt^^±#<0fflj«HJ||tW 
3fc|i|«-C*S3&«, FE-TEMTSIKU ii fcEPMATtftfr L 
fcfc i CeO 2 -Zr0 2 i »9^i>— &fi^^<g*Sf&^CDSi 

[0 176] *LTEPMAte«k5#flrtf)*S*, ^MM^OCe 
0 z ite£Ce0 2 g<O75mol2!T&9. ftgBO) La^itt^ L 
a 2 03»O75mol%T«>-o^. ifcrtfflco Al^*^ Al 2 

[0177] z<nnfeiMm&m\\ mmmitmmz 

[0 178] <Sgjfe{Fj5~7) *its+J:5fc:, 

tmummmi tmrnzLxm^m^mm^mm 

L. *iSWli:ra*fc:L-r*H«*illHLfe. ifcgBfcW 
1 t |B|«t LT#*^ISfl2BJ»*S-#flf L*: £ - * . * 

tm-it. & i izTrctx a kisssw 1 1 isiax-fe-p^. 

[0 179] (gg%H8) iBS^^VSffl^r, f§l 

tmi tmmizLxmisMtt.®)®ttmwiLtz. 

[0 180] Z\<7>M£WHm®JtZ$:FE-lEMTWmL. £ 
fcEPMA Y$M»f L*: k ^ *> , &g*?fl<Ui m 
fcoTVtf:. ^mfi^(i«iSlOnmOTW±h LT2*ffi® 
^-JJctt^^flljftSn, AljOj 

fc Ce0 2 -Zr0 2 **«*f3^CDflm^<#=f&L. AlzMi 



[0181]-?- LTEPMAt:J:&^W<0*Sm. *HW«0 A 
lAfiti^ Al 2 0afiiO65iiioirr&-5fe. * |*3SB<OCe0 2 
4«^:Ce0 2 fi(7>70niol %T-£> -5 fc . 

[oi82] zcomsmvmmmzmw 9tnm 1 1 

[0 183] (HJ6151J9) WR^V*>SJflVY$\ «1 
te^fflj£«*^A £:**i£B Srfflv £ fc IiW±* 

mmi kmmizLrniirwivmffijizmmLi-z. 
[oi84] zffm^wtiixm^ivE-mtrmtL. ± 

fcEPMATfl-tf Lfc t^5, MftlO/i mCO<gS^*^ 

<0— ace^*»J?>fliaSfL. Al 2 D3*»^4— JSCfia^Ff:. 
Ce0 2 -Zr0 2 frb&h-'VQ&T-kfrbm&ZtLX V . * 
Ce0 2 -Zr0 2 ^#mf4^^ffi{ffl(2^<^L. A1 2 0 3 

{i^m^ort wz& < lt v^it . 

[ 0 1 8 5 3 -t LTEPMAfci&^WratS*. 1*1^ Al 2 

ati^Cef) 2 Stf>75«ol XT* -3 st . 
[0186] £^&BaH*»**JBVV *M<?1J 1 fc l§] 

mzLxt&i&zmmtfz. 

[0187] (iettffliio> r^y^yjffl^f. *i 

(=S^-«jft^)*»?KA fc*»«B tr^v^fci klilWil 
MM 1 [B]«^ LTffi-^BKfc«*»*S-il^8Lfc. 
[0188]: «0«-&®Kt!|?J^* Sr FE-TEMTtS^ L . 2 

5. Ce0 2 -Zr0 2 *<^m^CO^ffi{ffl^<^L. 

Al 2 Oj «««& : f - 1 c^rtSMc:* < LT V ^fc . 

[0189]f LTEPMAt«t&^WO*S«. rt^tfO Al, 
OsMti^ Al 2 03ic7)80raol%T$>o^ 0 * ^*ffiffl!cOCe0 2 
fi(i^:Ce0 2 fiC075mol%TS> o fc . 

[0190] ^ W»*BKbWia5fe*fflV^. 1 t II] 

[0191] (»fiMii> mrn^yf^zm^-r. mi 

fcwrt-ffljR<0*»?8[Afc*JS}B[B ^fflv^c: kJ3R±^ 
MM1 fc|a|t»CLTtt^BKfcllij»**@IHLfe. 
[0192] i^iMHMB**FE-rorpfBS{L. £ 

fcEPMAT#W Lfc k:^, egWIOju miO«*^^A, 
Sr^T^fc. aHfee^JitaglOnmJaT^fc LT2»^ 
CO— ^^*^^JS^n, CeOj-ZrO,*^^^-^^ 
fc, Al 2 Q3*»4,4S-»3a?-k>&»4>»«SilT^&. i 
CeD 2 -Zr0 2 *<S«S^COP ! =l^CC^<^L. A1 2 0 3 {± 

mmk=F<Dmwmiz& < lt v^/^ . 

[0193]* LTEPMA.fcJ:44J-W<?«S»> aSHOco A 
lzOgMJi^: Al 2 0 3 gc7)80iDol%T'^>o^. 
fiH^Ce0 2 icO70raolXTfe-53t. 

[0194]; wa-&BfftfHB»**fflvv Hifiea i k R 
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[0195] (itUWDasr^s-^g**!* 
^m.ii^fut. »8DQ»a%«osBKk*«* (H 2 o 2 k 

LT l.lt/P^) 124s*tt*1400cm3{C«Wt. tJq£ 
ifcASrilKLfc. 

[0 196] ?&C£TOffiBffi£-*WTS**<*> 1.2 
fS^E/UO NH 3 £-£-fr 2O00cm3W*»}a*^RL3t. 
[0197] RJES»t=+«l*»JS^**>itT>*- 

xoy^mttiz. twummm 1 kR«£LT«-£-ig 

[0198] £ w»£^ft»*li«58i*rt»£*@ 2 1: 

5. i««'&|(MtWB*«:FE-TEMTWKL, JJteEPMAT 
4M»rLfck£*>* 02t^-±afc:. «3M&?-2U:l&g 
10nm^TO±fcLT4a^cO-^^20 > 21, 22, 23** 
liB^-fcH-ttLTflMUJiXTV**. -#&^20Ji Al 2 
0 3 *»fe4'5, — 8*^211* Ce0 2 -Zr0 2 *>£>&>,, — &*S 
^22(i A^Qa-UjQj^fesSrO. -&fiz^23«i Ce^-ZrO, 
-La 2 0 3 *>£>3rS. *LTEPMAfcJ:a#flr<0«g*. 

T VXfc . £ Al 2 O3 -La 2 0 3 <0*(ifil*»f* 0 . La 2 03 Ji 
^SB*** CeU 2 -Zr0 2 KBjg LT^t. 

[0199] £OW-&BtfMM»*$-J8v*. XttMl kR 

[02 00] <Jfc|^2) WI*r/l'5-?J>.9**ffl8 

5BS^;U3-^2**Ifll l.O^Fk, «BE30SJt96OJi 
BWbk** (H 2 0 2 k LT 1.1^/Hr*) 124g**fi* 5 
000cm3 L . Tk^ffiA £ SIM Lfc . 

[0201] $&fc£TOffiB«*+SrC$&JfcO 1.2 
ffrfc/KTC NH 3 2r^tr 2000c*3<O*iS»*^HL./S. 

[0202] R«»»fc:itijRl*»a±i*AiT.T^*- 

[0203] iO«-&lEfli»»*J4a:«« 1 k R«HC, 

«J»* £ FE-TEMT'fS3K L . i fcEPMAf# W Ufc k £ h . 
JBBa^itlltglOnmClTW Al 2 03 , Ce0 2 -Zr0 2 *>£>$:£ 

±k LT 2fflS<o-i>ce ; F* t JllS%-fc:4MKL'r«j«$ 

[02 04] i«a^BEftft«*SrfflV^ JSSfeMl kR 
(2) Al, Zr, Ti, U^MM*^fi*at» 
£ffiWl2~15atrttttW 3-4 tnfflv ^a^BMfcftfB* 



*«3&r-6^Cfflv^*j«ffioffl«Sr*2fc:^r. 
[0205] 
[&2] 
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[0206] (mmrn imt LxmuM-* yfm. 

Srffll V m 2 £iSi-fflj£<0*»JS A k B S: JflV vfc 

•r kjawiiittw 1 k mmizLxm-^m-imm^mm 

Ltz. 

[0 207] i<?5a-&BKtftrt&*SrFE-TC}fC^*t, * 
fcEPMAT^ffi L fc k £ h . fig*M0*t m ffXSUk&HP h 
froTttf:. 58*^ «aSl0nimT<O±i: LT4HPS 

^-aaa^^flwts *u zrOi-Tiq,*^*— asw 

k. Ti0,*»^*4— actt^fc^^MRSnT^*. *fc 
ZrOz-TiOsTAU'ZrO, , Ti02*»&&&-&ftTj&*8Jfc& : f 

fiDrtSW;:^ < L . Al 2 o 3 {i^S-? oSifiHCgK 
3M&LT^7t. 

[.0208] * LTEPMAtC ± 6 fl-ffiOMUL »Bffltf> A 
l 2 Cb*«^ A1 2 0 3 *(7)60ido1%T-S>o^. ±fertSBOTiO, 
*{i^T i0 2 M<7)65mol %T$> -o . 

[0209] C03**IMHM&S|t*Jfll.V ^^"J 1 k R 

[02 10] (jBt«13) TI«k UTH«t^>«a 

i k WhtiH^J 1 k R«(~LTa&iM«^£!)iH 

[02 11] Cl<oa^lSHI3ftrt9*S:FE-TEMT»«SEl^ * 
fcEPHATiMff U?t k £ * . SS^lOxx m^iiSfi' 
tot^fc. «g!MtFIJl2 k R«<7)*iglOnDi2JlT 

C0±k LT 4»&0-<fc& : Pa»G»«|j£$*U ZrO 2 -Ti0 2 
^Zr0 2 , Ti0 2 *^=5r S-JM^* J <g*^£7)*BiaJ(= 
^<^t. Al 2 0 3 (i«m«L^rt^C^<^LT^ 

[0212] -f - LTEPMAKJ:4^W<!^ft, *®fflll«7)Ti 
0 2 *{i^:TiD 2 4070mol%T$>-5/L>. *fcftS« Al 2 0 3 i 
fi^r Al 2 0 3 iC070mol%Tife-o^. 

[0213] £«9»&iWH»»5fc£Jflv v HMCT 1 k R 

[0214] (^S6«Fyi4) Tiigk Lxmm-it^ymm 
?rfflv\ a2fc^-raj«^)*»a[Ak*?siKBS-fflv^ 

£ fciaWiSatM 1 k R«t LTa-^BMfc*»**ri(tt! 

[0215] zcom^mumttPE-TEHx-mmL. k 

^EPMAT'^W Lfc k i ^> . ^@*^10/i m ^ 
^TV^. «meE^«^@10nmJilTO±k LT 5ffi® 
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cD-m&^fr bffi&zii, zro 2 -ts o 2 *> h —<m.T 

k, Al^-La^ Miff-h. Al 2 0 3 *>£>ir& 

mkl'h^h^^tlX^ „ ttc Zr0 2 -Ti0 2 &l/Zr 
0 2 , Ti0 2 ^'^©^l*lSPt^<^L. Al 2 03-La 2 03 

izmmm? commmiz^ <#^lx\ xfc . 

[0216] ^ LTEPMMz J; S^fficOfctJII. SffidJ^ A 
1 2 0 3 S(±£ M 2 0 3 m.CV60mol%X'fr-o*z. 4Jt^ffi{l]<D L 
a 2 0 3 S(i^ La 2 0 3 fl:«60mol%T*>0. 1*1 SPOT i0 2 ;fifi:£ 
Ti0 2 S070mol%T'S>o^ 0 

[0217] ^m^M'imm^m^K mmm 1 k n 

MlzLXMUZmMLfz. 

[0218] mmmi5) rmt ixmt&fc*? >®m 
i fc^Hi^MM i fcia]«^ Lxmswmm®** mm 

Ltz. 

[0219] ^^a-^K^^*^FE-TEMT«^L. £ 
fcEPMAT'^tfr Ut^, &g*W0/z m ^<j£«fc£tt^ 
KiX^tz. mM&Tmmi0nmVJ.T<V3it LX 5 MM 
<V-mZ?fr t>ffif£2iX. ZrO 2 -Ti0 2 ipL^tch 
k, Al 2 0 3 -La 2 0 3 #>£>&4-&fii^k, Al 2 0 3 *^=5r2. 
-}#&^k. Ti0 2 *>£>3:4— ftfi^Pk. Zr0 2 A^^?,- 
m.Ttfrt>mfcZtlX^& . £?Z Zr0 2 -Ti0 2 #<g*& 
^<&*BJMt:£<4W&U Al 2 0 3 -La 2 0 3 ii<S83M&^>rt 

[0220] -e LTEPIWCi £ tfffic^lf^ St®ffl!l<7>Ti 
0 2 MiJ^Ti0 2 ac065raol%-CS>o^ 0 ±*iF*jg|5eO La^il 
!i£ La 2 03ScO60mol%TS>0. l*Jg&G0 Al^MU^ Al 2 
0 3 4«60n»l%-T'$>->^., 

[0221 ] icO«^B^?»3v£fflVV |Qfe0IJ 1 k [5j 

[02 22] <Jtl£M3) TvMt LTHia-fk^ 
SrfflV^, ^2^-Tffl^c7)7jc^Ac75^^ffli,^^fcW 

WAtusw i tmmizLxm-swtfmrmzmwkLfz. 

[0223] ^(0«^-fk^^*{iifc^J 1 k [H]«^. 
fea*^FE-TEMT'ig^ L . £ 7tEPMAT'##r L£ tZ^>, 

mmttummm 12 k [si«cos@ionmWTco± t l t 4 
A-ata^-t lt n ixx v > & . 

* 3r£JR#ffi k * -7 X V ^ . 

[0224] £*>*£Sfcffc8l»*£fllV*. HSfe0lJ 1 k Is] 

[02 2 5] <Jt«W4) TiiBt LTE3S^^^«a 

MiihttW l k P3«fc: LT«^ftffctt»*£ilS Ltz . 
[0226] i<oa^BHk«J»*«« &S*nOjLiin«a* 

ihisl.. t *epmat#w Ltz t z h „ *mmFtmtm> 

nmUTO±t LX 5Wm.CO-<kfklrfrt>% *) . Zr0 2 -Ti 



0 2 -La 2 0 3 #>/^5-&fiTk , M t 0 3 frt>%Z>--<mi L 
t. Al 2 03-La 2 0 3 A^^r&-<J:^i:. TiO,*>^,*&- 

urn* . *®08*» 6 * T{ser*&-$r&«a-:ffi k £ o 
[0227] c<oa-&BHkftt93(5S-fflv\ m^j 1 fc 
( 3 > Ai . ce, LamL4&4wmm*imk l^jwx 

mmifr-imvimM 5-6 tusv^a^BMUMB^ 

[0228] 
[*3] 
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[0229] ( mmmi6 > ^ 3 £5rrffl)£tf>*»?Bt A k 

[ O 2 3 0 ] £ (Vm&mtWS&Z ZFE-TEMX'Wm L . & 
^EPMAT^*f LtzhZ*>. ttSttlOjtz mcO<SftiEt^ A» 
ftoTV^. 8^fe^aeS10n«JaT^>±l:LT3SBH 

co—mkTfr t>mm.zi\, m 2 d 3 -u 2 o 3 is-^s-fk^ t 

^nmz^< #16 L . Al 2 03-La 2 O3 i±^*fi^c7)^® 

[0 23 1 ] -tLTEPMAtiS^-flffiOM*. ^HafflJcO L 
a 2 03S{i£ La 2 0 3 *«O60»irr*0. rtSB^CeOjfitt^ 
Ce0 2 M£O70mol%T'ftrj^. 

[0232] zcom^mmm^m^K mm 1 1 1^ 
mizLxmmzmmLti. 

[0233] ( ^J60iJ17 ) m 3 fcj^ifflj&0*»»E A k 
B S- JBV >fc d fc J^MiHSfeffll 1 k R« £ LT«^ 

[0234] ^cO^Bf-f^^&FE-TEMT'M^L. 4 
itEPMAT'frfff L^ck C * . eSftlOju meMMll&fipb 

co-mi^ frt>m&£i\. ai 2 o 3 -u 2 o 3 a-&BMkft*> ^ 

=5r^-<^S[Tk. Al 2 Q3*»4>* 4 fc. CeO,j&»fc 

=f-<7)mmmi<z^ < l . ai 2 o 3 -La 2 o 3 w*jfee^ 

[023 5] ■tLTEPMAfcJ:*^^*, |*» La 2 
P8»i^ La 2 Q3l:O60mol%f$>0, ^M{l«OCe0 2 4(±^ 

btQzmyiQwoxxxh-otz. 



(3 0))02-33 1 238 (P2002-3 3-123 8A> 



[0236] i<o«Aiwfefli«*'i-fflv^ seswi 1 1 m 
[02 37] ( mmmis > a 3 KjRTa«<?5*js« a & 

[02 38] Cl<oa^BWk«I»*S-FE-TEKTWeEL, £ 
fcEPMATttff L7t k i ^ , agttlOjbt m <3«*fi^a» 4 
& o T I tfi . «mM^(ifefllOnmUT^±i: LT 2 «M 

oi^jgpt-^ <ml. ai a i&mm^com 

[0239]f LTEPMAH J: &#fffiD?£S, glMJjcO A 
l 2 0 3 M*i^ Al 2 0 3 ii065mol%-C'*Os l*jg|5OCe0 2 i<i:£ 
Ce0 2 fi<7)65mol %T'£> -3 fz . 

[0240] £^«*BHMM&5fcS- flil \ »te#J 1 k IS] 

[0241] ( mmmw ) m 3 iz^m&xim a k 
b s ffl^Jt c k jawiUfSBi 1 1 mmiz Lxma? 

[0242] £«9«£ifitefc»*£FE-TEMT«U 3 
fcEPMAT4HJf Lfe k i 4 . SgiftlOju m<7>mm=F A»£ 
iot^t. *JRft^tiftg lOnra WT*>± k LT28SS 

jWW6a^*BB«^<*ffiL, AljCfetlWMH 1 *) 

[0243] * LTEPMAtC «t £#Wtf>ISSI. flffltO Al, 
QjiW^ Al 2 03McO60niol%X"#>D, St®{8JOCe0 2 Mf2^ 
Ce0 2 gc060mol%X'*o^„ 

[0244] £<3»^BMfc!|!Jt&*£;B^ HlfeM 1 k P? 



[0245] ( tmm 5)^3 £^iilfiStf>*»ifc AO 

®*zwm vfz . i o«^bmhm&5K s-fe-temtsse 

U ifcEPMAT^WLfcfci^, KSttlOju mO«JM& 

7 k. Ce0 2 A»&3r-&-ifc&7k, Al 2 0s-La 2 P5*>fe*4 
-Kt<LTt . Ce0 2 -La 2 Db*»fe^:S— iJCS^i: 
fcr#ttl/C»iS3*i-Cn£. -€-L-CEPHAt=J:4^W<o*S 

[02.46] <ro«^lWU»R*&JHVK K5Sf?iJ 1 k R 

[0247] ( JiJRW 6)S3 £^fflj£07jQ§?gAO 
*£fflivfc;r k jyMiJtRW 1 k LT8teBHfc!HD 

U ifcEPHAfii-WLfcti*. fiS^0,u mO«*t& 
28Slo-<J:e^ib««Sn. Al 2 0 3 *>4>55:^-iRSE 

*rr ^ & . * lx epmak «t & . mmtt 

ii . Slffilffl A- rtSfl * TrataWs-fcAJWMS k * t ^ 
[0 248] XttffllkN 
(4)A1, Ce, Zr, Y*«^BMb««3feSrffl*t tfc# 

m&m>~zTAT/tmm 7 ~ 8 tc jhv ^«^-BKt«8»* 

[0249] 
[^4] 



[02 50] (|gife0l2O) YiSk LTWiiM h V *?A 
6**Ifc£ffilV »4fc^^O*»?BEAfc*»»EB 
£fflv^ k EMUSBSftW 1 k IPIttfc; LT»-&BHfc!ftfl& 
*^ISSL/c„ ioa^-fkife^^FE-TEMTf^L. 
± itEPMAT'^-tff LfztZ^b, ttmmOM m^SiSf* 1 
t>%^>X^ti. ^mST«S@10nmJaTO± k LT48 

k, Ce0 2 *>A,=5r-S>-»:fi^k . Y 2 p s -Ce0 2 3&» 

fe^k, zro 2 -Y 2 Q3*^^f-&-»:a^k*^<i^?^-r 

V^&„ ^ ^Ce0 2 tfWmtf-ffi fHmzZ < L , Zr0 2 - 



y 2 Pa \&wmb.?<7mmmiz$. < ^ l x v ^ . 

[0251]f LTEPMAlCj; ^M«. rtgPOCeO, 
fi^Ce0 2 4O65mol%T'fc0 . aMffi!lOY 2 03*«^Y 2 0 3 
«065mol%T-£>oJt. 

[0252] i<OlS-&BKlSfW95|5S:fflVV ^SSCT 1 k |S) 
[0253] (^SS01J21 ) YMk LTffiM-f -y h U «7A 

srfflv^i k miiidtH i k mniz Lxmnrmm® 
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i fcEPMAf^W fcifimOjU mOitSf *» 
^jroTt*. 3ttS10naUT<O± k LT 4 « 

t, CeO^^S— , YtQs-CeO,***,**— <R 

^h. £1ZC^W&8&=?<?>$mm£.£<ft16L* ZrO 

, -y 2 o 3 u.mm : ?aft&iz$> < lt . 

[0254]-f LTEPMAfci 44rW*)ISaL *ffiM^)Ce 
□ 2 *li^Ce0 2 *<O70i»lZ-Cfe 0 . rtgB^YjQjUi^YjQj 

[0255] £<a«£BKfcft»*£Jflvv HSfeM 1 tm 

[02 56] (Hit0i22) Y«fc -y h U «>A 

HZWM L* . £ «0«^lMkftt9* t FE-TEMT«« L . 
4 fcEPMT#W L k i * . KfHWO/i m^m'S^ 

k, CeH36»fe«r*— jm^fc. Y^-CeOi ifc 
fi^k. Zrt 2 -Y 2 M 1 ££&-&^k*^fliift£;h.T 
I***. *fcCeO,#*Jira^rtaW=£<#fi]U Zr0 2 - 

y 2 o 3 ii<s^i^^ffi{Bje-# < LT v vt . 

[02 57]* LTEPMAtC <fc SM^SS, |*|gl?c7)Ce0 2 
Mti£Ce0 2 fi«65raol%T&9 . ^McOYjOsiti^Yj-Os 
4<7560do1%T*^>o^:. 

[0258] £^*£BWB»»*£fflv\ 1 k R 

[02 59] (H)?£^23) YSISk LTiBiM v h 'J >7A 

SfcfclHSLfc. i<oa^BHk«9»**FE-TEMT««L. 
4 fcEPMATfl-W L fc k -T * . &gttlO/i mWlMW 
^oTl*. Simfe^iftglOniiiaTOi fcLT4l 

t CeO, — iJCft^k, YiGb-Cetfe — <fc 

fiffk. ZrOi-Y^^^^S-ac&^k^^fllfia^ixT 
1^4. 4^Ce0 2 ^^»^cO^E(ltC^<^U, ZrO 
i-Y^ttJSSfcffi^ortfflK:^ < LT 
[0260]* LTEPMAtCi *#W<75|gS % «Wffll«0Ge 
0 2 fili^Ce02*<O65K)irr25 0 » l*JgPOY 2 03g{±^Y 2 03 
*<970n»l%T**-ofc. 

[026 1] £*>«£Kfcft»5fc£J8V\ SeSfiOTl <k I^J 

[0262] (Hit«24) igSr^S-^97MDift» 
0.2^;Uk„ flSBrtey^A6#ftttl^£:. «£30£ 
«9Stf>3fflBMbJ<** (H 2 0 2 k LT l.l=E7l^T) 124 g 
1500c«8t*»L, iMAJISLit. 

[02 6 3] 4^ffiSET/U5-»>A9**l* 0.2=E;P 
k . V ? V 6 tK^QHO. 01=£7U*tt*500ca» tzt&m 



U *»»BS:W»L*:. 

[0264] S&fc:. **ism&¥)^—)V2ykm® 
Q.&£)Vk. ffifflM HJW O^/USrSfbfc 1000cm3 

[026 5] S£fc£TOfliBe»£r'Wa-C£4**> 1.2 
fg*;UD NHst-frtr+flbWBHtt* lOOOctfUaLfc. 

[0266] u.mnmz*i®7mm^m>zxtix** 
^ti i§ia«H*a . *»»c * jn * $ <>> 1 1 vmtssm l 

fc. &&*tfcifcB^.<iWH*JliflgflO riPiS ■ 2t» L. 

(C T 300'CT 3 B$pg& L . $ 4> 50TCT 1 ^ 
l«L^o i<OfiiJ«»***Si*tT 700°C-C5B^ra 
M^t. 5 ;UCT ^ >@D 50 10// 

[026 7] ^CO^iJ^^^FE-TEMTiSSL. 4 
fcEPMAT##f k r h . '&@^10/z m^XBfte^** 
^Tl*. WM&^li«S10MjaT«>± t LT 5 

Ce0 2 *> h ts: & —d&rF k, Y 2 O3 -Ce0 2 -<m=? 
k. AljOs-LaaOj**^*— ife&^-k. Zr0 2 -Y 2 0 3 ^^ 
83&^fca»fcMJ&*irt^5. S/tCeOjaV Al 2 
03.. Al 2 n3-La 2 D 3 ^S^i^rtgpt-^<^L. ZrD 
2 -Y 2 0 3 ^iBffltC £ < am LT V . 

[0268]* LTEPMAtr J: 4#W«0*6Jft. rtg|3c73Ce0 2 
»«^Ce0 2 *eO70n»l%T*> 0 . ^MfiycOY 2 0 3 S(±^Y 2 0 3 
»W70mol%T'fc-o7i. 

[0269] C:oa-&BHfcfl*R5lc&fflVv HfigCT 1 k R 

[0270] ( mmmzb ) m4 tz7j<rm&e>*mg. a t 
7ici§« b ai^7j<ji?s c s: ffl v^fc ^ k mviimmm24 k m 

*S-FE-TEMffS!f? L . 4 rcEPMAT^-W L/c fc i h . ftS 
mow mcO(gmS^A^=3:-?T Hfc . il^S^ti^fllO 
nmlUT«±k LT ifcte^F Al 2 

QsA^^rS— acffi^-fc. CeQ 2 frt>%h— itf&Tk. Y 2 0 
3 -Ce0 2 3&»«.'S:&-»3& ; f-fc . Al 2 0, -La 2 0 3 *^ 
&^ k . Zr0 2 - Y 2 Oj frh * & -v**i^ k 3b» 6 $ ftT 
4^Ce0 2 jW«fte^W*iH(BSfc:*<^L. ZrO 
2 -Y 2 0 3 < LT V vfc . 

[027 1]* LTEPMAtC J; ^>^WOS*. ^ffifiiJWe 
0 2 »(^Ce0 2 fi^65mol%T'S> 0 . (*IgPW 2 0 3 fi(i^:Y 2 0 3 
ftco65mol%T'fc-5it. 

[0272] i<o*^i!rft!WR5i5S-fflv v mtm 1 k R 

[0273] ( *MCT26 ) ^4 fc*rf-fflj£«D#»8E A k 

«tcLT*-&IMSft«**WBL3t. iW«-&Kft3WB 
*?:FE-TEMT'SSL, ±fcBPMAT4M»f Lfcki*, ©fi 
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nmktTOii: LT 5^tf>— ac&^f *U Al 2 

o 3 a>a>&.s>— ijaa^t, ceo 2 a>f>3r&— m^t. Y 2 0 

3-Ce0 2 *^=S:^,-^^fc. Al 2 0 3 -La 2 Os^^^i,— & 
ftTt . Zr0 2 -Y 2 0 3 ^4> : 5r-5-»:^t* l 4.flt^$fLT 
OS. ^^Ce0 2 A<^**i^l*I^tC^<^L. Zr0 2 - 
Y 2 0 3 {i<gm^c7)^liilit^< ^LTV^. 
[0 2 74] ^-LTEPMA^i&^W^*, ftgtfOCeO, 
*(2^Ce0 2 :I;CD70mol%T£> 0 , ^ffiWOYjO, *(±£Y 2 Clj 

[027 5] £0«^ifcfc8J»*£fflV^ ^SSCT 1 fsj 

[0276] ( SgJtffl27 ) 31 4 fc^JfljSOTleigJK A 

* * FE-TEMTf[g? L , 4 fcEPHATtt&r L £ £ 5 . 

ft 10// m(7)«ai«Ff frfefcoTUfc. «lfc*frfU:ftglO 

nmlTF^fc LT 5«^0-&&^A^ Al 2 

Qj*»&«r*— aappfc. ceOj^^i-aaa^-k. y 2 o 

s-OsQifrhZcZ-im^t . Al 2 03-La»(]b3&»^*— »: 
V^i. 4^Ce0 2 ^«^4^^Mai^<^t.. ZrO 

2 -y 2 o 3 liasfcffi^wrtw^^ < 4«f ur v^. 

[0277]-?- LTEPMAK: J: 4#Wtf>8*, flffiGJIOCe 
0 2 4{i^Ce0 2 4cO70mol^T'fc 0 . ftSBOYAMti^Oj 
Sc7)60ii»1%TS)-5^. 

[0278] z<a9&miiMa&*m\'\ mum 1 1 pi 

[0279] ( it«E0! 7 ) * 4 t^-a«co**» AO 



Tt . Ce0 2 -Zr0 2 -Y 2 0 8 J&» 4> * 4 -ftfiT fc tftlWb- £ 
ffih=5roTU7t 0 

[0 280] iwa-&BHbW»*S-ffli\ HJfcCTl tR 

[0281] ( jt8W 8)^4 (C^-jfflBEO*SSK AO 
*£Jfl^fc.r t KWiJtRPJ 1 1 |pJ«fc:LTa-&iSMtW 

»* & mm l *: . i ^ffitfBWffi* stfe-temt^k 

^A^&oTVvt. «*M^{ife@10nmJilTO±i:LT 
2ffl^-&&^£>fifi£$ix. Al 2 0 3 -U 2 03*^^-& 
— aft? t - CeD 2 -Zr0 2 -La 2 O3 -Y 2 0 3 frh * h -<X%L? t 
J&*t2H3£— IZft&LXffif&ZtlX^Z,. -e L T EPMAtC X 
SMWfeil. SBfe&^tt. SHffll*A>rt» 4 

[0 282] £««£IHHH»Sfc*flV\ k|Sl 

[0283] <KR • Pffi^ftWOttHEfc 35cm30 
f-Xht-^M (*S20ram, A341n) tflJOfflU 

/I'tfx £ fta $ * 4 iff Aitift Sr -fft-mff -5 /£ . 

[0284] mmm 1 -Miatfltttw 1 ~ 2 wmco 

V->T(i. SI 5 IC^-r^-T^'^Sr^ 5 iCTKtftftCTlO 
tMSfcXSta L3r*>" L> , 1050°CT'10B#ElOiSAgC@IS: 

[0285] 
[*5] 



[0286] £tt0|12~15&tf J£«IH 3 -4 cOlMtCO Kfcfiofc . 

tvrf±, meiz^jk-t^fjv/fx^meiz^-t^mzxw [0 287] 

milz3£GUzm.L%WZ> 800iCT5«HBIfitm-SWASS IK6] 





co<re%)7MZ5W 


0. 

n> 


CO, 
(X) 


SO. 


B.O 
(X) 


Mi 


(sec? 


SE3 


lich 


T 1 


0 


3 




3 


gee 




ZD 












3 


SSaB 


10 


20 



. [0288] 5Sttffll6~19&lftfc«W 5-6 OSHSEfcro 
V >T U 5 t,Ttttf;W**5 iC^-T^frtCT 10 
XlltSK L sfitaB* 4> 800°CT 5 l^lBIfiH^-* WAK 

[0289] mmM20— Z7B.Zfimm7— 8<50feHSSEtCO 

v ^Tfi . Si 7 =e r/utfx ^« 7 CSt^ttctsS 

l^% mx:T5tif®8m-rm2M®zft'>ti. 

[0290] 
[^7] 



— * 1 


0. 

W 


CO, 


B,0 
<X) 


N. 






4 




3 




20 



[0291] ttA&Clkf**&J!t!Kfr ^EH^^grMfti 
7-8 cofct^t- o\, ^T fi^ 9 tCTjiT ^ t";^' X * m 9 iz 

srr*frT8aas*» -e^m ioo-c*^ 4oo°c4tio 
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[02 92] 





C0<75X)/H.(25X) 
<S) 


C.H. 


HO- 

m 


D, 
(X) 


CO, 
(X) 


B,0 

(S) 


Hi 


(MC) 


at* 

(L/aio) 


Rich 


2 


0.1 


0.16 


0.325 




3 




1 


20 




i 


0.1 


0.16 


1.325 


3 




#85 


1 


20 



[0294] %Lx^K?ti(n>m&i<z.-o^xmsm™ 

C, COSUWO, <*>8Mfc3p U 3-*£50% 

JMil,fci$<OiBJK (5096"8Wfc»«) fc-Hi-Ftt**)*:. 
*0 5 tStt^ft 1> TOT* -> fcHC50%**f fc£US*> 

[0295] i3t#tt«fc:oV^TWAifi«fia<03 — h 



•T. ^HXCiSV^T. r Fresh j ttWA««8!r£*U 
[0296] 

[mo] 









HC-50% 






Fresh 


Aged 


¥Mbm& CO 




Al, Ce, Zr, La 


150 


78 


244 


mm.012 


Al, Cs, 2r, La 


155 


83 


2S1 


mam 3 


Al, Ce, Zr, La 


148 


79 


2S6 


mm 4 


Al, Ce, Zr, la 


145 


79 


2S1 




Al, Ce, Zr, La 


150 


7D 


241 




Al, Ca, Zr, ^& 


147 


75 


248 


SMS*! 7 


Al, Cs, Zr, Ia 


145 


72 


260 




Aljjfe, Zr 


161 


72 


258 




Al, Ce, Zr 


153 


76 


262 




Al. Ce, Zr 


156 


75 


2€8 




Al. Ce, Zr 


152 


71 


263 




A 


, Ce, Zr, La 


140 


65 


272 




A 


, Ce, Zr 


170 


6b 


270 




A 


, Zr, Ti 


145 


84 


237 




A 


i Zr. Ti 


148 


83 


239 




, Zr, Ti, La 


160 


87 


232 




A 


, Zr, Ti, La 


157 


88 


235 




Al, Zr, Ti 


166 


72 


245 




Al. Zr. Ti, La 


152 


75 


244 




Al, Ce, U 


81 


52 


205 




A 


, Ce, La 


85 


58 


210 




A 


, Ce 


80 


E0 


212 




A 


, Ce 


82 


51 


214 




A. 


, Ce, La 


71 


40 


213 


tt*W!6 


Al, Ce 


70 


39 


21/ 




Al. Ce, Zr, Y 


130 


56 


20/ 




Al, Ce, Zr, Y 


120 


62 


206 


m&m2 


Al, Ce, Zr, Y 


122 


55 


204 


zmms 


A] 


, Ce, Zr, Y 


128 


51 


205 


xkmm 


A 


, Ce, Zr, Y. La 


135 


G2 


203 




Al 


, Ce, Zr, Y, La 


131 


60 


202 




A 


, Ce. Zr. Y, La 


128 


53 


200 




A 


, Ce, Zr, Y, La 


12V 


59 


199 


immi 


A 


. Ce, Zr, Y 


1ZY 


46 


215 


tUKM8 


A 


, Ce, Zr, Y, La 


124 


45 


214 



[0297] wmm 1 timm 1 cotm* o > mm 
m i vfmnmmittmm 1 cofmcr>m#t h-«jst 



biz J:43&|IT*4. 

[02 98] ^tzmmm2t)mmi^imLxhmm 

[0299] L*»LSB«W1 tmWM2*im-t&b. 
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SHCfeWt. Al, Ce2W/Zr*-iftf**?«*»fe*fc:tfcie$ 

X\ Al 2 O3 -La 2 0 3 «£gHfcft h 3r 4 - JX^12S: <SJfe 
S-? 1 ^®fflt^<^S-^> Ce0 2 -ZrO,@»*j&>£> 

&4-&&^ii£«iwa^ 1 <mmz& <^^h<r> 
[03003 * ^aestw 1 . uttm 3 rvhjhw 5-7 

OJtlSM: 9 . 7j<f§MA4 1 <7)Al7C»<7)^i{i. Ce/Zr= 

O3 k3HIWfcl!i8 LTHSfetttfrflli L7t Al 2 0 3 iOSk . 
caij-ZrOj E*ffc£*^4^4fctf>fc::ftqtr4 Al 2 03 

[0301] *Lxmma^-ubimm2b*ttJ&t 

4k, S6iftW8— U**i»Aa«>?St^tt**L, -r*Ui 
jEK*»Bs(c i 0 ffitt£Mit Lfc*Mft-C*6 £ k #0JiA> 

£>"C'S>4. 

[0302] mzmmmut nam 3 ta«ri k . * 

Vm&Zm&L ft$)^X'h 4 .1 k ifiW t> 

wtwisTJiaeiMa^siSflBK: zr02-Tio 2 ia 

[0303] *fc$BHHl2i: *»I5914* JtiW-« k . £ 
iftfRfl4<o*-* t l»Aa<0?Sft* s S< . i<T.ti*»a[B t§ 



[ 0 3 0 4 3 -Su |gJ6«l«±ttSS0!l 5 «t *} BAflWS 
ttlcflfch.. SI^1M±H3IWI6 J: OWAft^Jgtttflfch. 
T i . r fLfcEKfc&tfcffi t i 0 ffl«s * Sit L-fcS&ST 
£>4 i k tfWbfrX-lb 0 , HJfiMl62Stl^lQ60ll8T{±* 
ma^flDSEBflB t Al , Qg < LX V»4 fc*>Ce0 2 <7J 

ix4. 

[03053 ZfznmMl6-~19COim£ 9 . La 2 0 3 £ A 
l 2 Oa WfcEBI £ -£4 ^ k £ J: ^ TifSltt**ft_h L 
TV»4ifc 

[ 0 3 0 6 J 3 £K» HJgCT20~23{iifc^iJ 7 J; DMA 
SfcOfStttefiH'U llififiRl24~27liJt)ROT8J: l 9iHAao 

Lfc«*r* 4 - k to frX'$> *) . «*!0iJ2O~27t'{i 
Al 2 0 3 k Ce0 2 k Zr0 2 -Y 2 0 3 (73 3 mOff-SWHtoPflSI 
te#£L-CU4*>t£#U IfclftWTJiCeOj** Zr0 2 -Y 2 D 3 

[03073^ Lxmmm2o^2ikmmm4-~ziztm 

[03083 *fc3Wfl«a)~23»4WAflW«SttjWi«H 
X:h&nx\ MK&-&mz&tf&\W¥temz>ix%^CLt 

< 5 ) zmm&miixMcsmm 

[03093 
t*ll] 













LB 


W 


Ce 


If 


La 


Al 


Ce 


Zr 


La 








0.25 




0.25 










0.25 


O.ZS 


0.25 




O.ZS 






O.Ol 




0.10 


0.2O 


0.25 




0.40 










0.40 


0.25 


0.25 




0.10 










0.25 


0.25 


0.25 




1.00 










0.25 


0.25 


0.25 




2.00 








USMPSS4 


1.25 


0.25 


0.25 




1.00 








30SW35 


2.00 


0.25 


0.25 




0.Z5 








SKHH3S 


0.25 








0.25 


0.25 


0.25 






0.25 


















0.50 


■orti 


m 












it*H?Jio 


0.50 


0.25 


0.25 


0.01 











[0310] (mmM2&) mmz^-tj: a tc, wsr^ 

25t;U k , ^^f v-fflfg^'/lo —/I/ 2 tKW?%0. 25^/1- k . 
?»0fifi%(7Diia®<b7jc«7lc (H 2 0 2 k LX 0. 275^6 /H*r 

[03 11] W»T;l'S- 1 !rA9**I*0.25*A' 
SrlfeKSOOcmstcSJUL, *^?gB *MH tfc. 
[03 12] $4,C^T<0BS»«^t , WTS4*<O 1.2 



^TgkLfc. 

[03 1 33 h*-*-+fc«t3fd»a[<^»*A*i.T^^ 
h iz i B^BJi^ Lfc . » & futitKft ( ^k^Hulgf* ) 

^ift-ft^U ±^+^T300°CT'3Btiaig^L. $ 
T 700TCT 5 B^ra^St L , ffi^df-zU 5 /UtCT ^ i/'T > 
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[0314] dO*^ifiYb!Bj»*S-FE-TEMT^Et. * 
^EPMAT^f/r Lfc fc C * , ag*«7l0^c m^SSSl 1 ^*) 
Sr-aTVvfc. S*'MimfllOnmlilTW±fc LT 2SBK 

Ce0 2 -ZrO, A, * 4 -ft^-f- fc £ «j£ 3 *Vt t * 4 . 4 

[0315] * LTEPMAfc: J: 4#*f<OlS». rtlSOCeO, 
Mti^Ce^ScoeOmolXTsbO . SSIIJl^ Al 2 0 3 ft{±£: A 
1 2 0 3 S060mo 1 %T* S> -5 it . 

[0316] d«oa^KftiBl»* 200 g i: . vgttT/l-S 
■HB* (it^ffiffi 190m2/g ) 200 gi:. filT^S- 
^A6 7jcfn%42g£:. b 7. 2 sulfite* 300 

50=7/*m<D>l?y— trMHLfc. i^'J-J^- 

i60g/Lr?-hL. no°c?mm&mLfzm. 6oo°c 

■ClBWBMWELTa-hJltMWLfc. ^fcJEtTn 

[0 3 17] Pt<N0 2 > 2 (NH 8 ),*»?K^ffl^"CPt 
£fi»L, 30(TCTlll*iaMR«tT»l«BiE 
JifcWKLfc. PUi 1.5s/Lffl«fS*iT^4. 

[ 0 3 1 8] »Cfc. <9-Al 2 0 3 m* (BET l:b*ffiW75m 2 / 
g) £fflSL. «Kn3^A*Jg»tfflC^THh*fi» 
L, ^cfit+fcT 300*CCl«M8MS*L3t. Rh^fflflri 
«. ^-Al 2 0g^*40gtcMLT 0.3gT*4. «I<Ofi4^ 

fe v * loo gt. ffiS?r;i/S-^^67f<ftft30g. 

h 5 g„ ftt/tt* 140 g £^*'-/P5vWcTf;^ 
■m&L. ^y'7ygD50= 7^m<7)^7 l J-?:ii^L 
Jt. i^^^lMiSyi^Mt-3-hL. 600°CT'lB§fa 

*flL*fcfJ40gJ»iW«ilfc. 
[0319] <£ifc0!29) ajllt^-J: a ffiKTVU 

01* >U * tt*500ciri» L T * 4 B * ffl t >fc CI 

t wmmmwm t mmiz l ta-&BMk«rta** mm l 
ft. 

[0320] ioa^fftftfl!»**FE-TEirCWSEt . 4 
JtEPHAT^Sf Lfc i: £ h s SS^IO^ m<7)<gmS7-#> ^> 
5:o-OVi. JKfee^ieSlOraUaTWifc LT 2®S 

Ce0 2 -Zr02*>4>^4— d&?fc;ft»&flll&3Jvtt)&. 4 
ft Al 2 03^«mm^^raMC^<^L, CeO^-ZrOj 

ttame^rtastc^ < #m lt v ^ . 
[0321] zLxmm&tmmizLxmifmmt 

[0322] (ggftPBO) *llt5tr «fc a 5fKT;u 
5 - ^ i» 9 #WftO. 10*/K BIBH= **ffljO. 25 



:* =3f i^iHSv'VU r? —)V 2 **JftjO . 25 1 ^SlfiftK 
30Si96*Oj6K*k*S5* (H 2 0 2 fc LT 0.275*^*) 
31cin3&M7K700cm3^^LT : 5:l>7jQiMA fc . 5B@gT 
^5-^9 *W«J0. ^/PS-ttTkBOOctf tzm# LT % 
httm&B £fflV*fc£ tI3K±*Jt0iJ28fc LT» 

[0323] znmiswimmttw-imxmmL. 4 

fcEPMAT#*T Lfcti*. ftg*5H0jiz mOfclfcffrF 
jrotwfc. «m©^(iiFifllOnmOT«±t LT2S^ 

Ce0 2 -Zr0 2 ^^^r^-JJCB^ t *» ^fifj&SixT ^4.4 
Al 2 0 3 *^m^^®ffl^^<^t. Ce0 2 -Zr0 2 

[ 0 3 2 4 ] -f- LT*JfeM28t nWZ LXW, 1 M«* 
SB2M«EJH£?B(£Ufc. 
[0325] ( UttWl ) i 3 fc v 5117^ 

5- >>A9 'J->A6 zlcftfBjO. 25 
qe/K ^^f ^^^>VU3^;P27jcSl^0.25^ ^SWIJK 

3oma%«oa»ft*ai7K (H 2 o 2 i: lt 0.275*;^^-) 

31cra3 ^M7K700c m 3 (cjffiff LX%&*W&A t . iilST 
;U$^^9 7KW». 10^ yW$^7K500cm3 tfflFW ^ 
4*JSjSB 5:«V^; t J^M±9li6WI28t WlkVi LXm 

[ 0 3 2 6 ] £ em&mmmifc ^fe-temth^ l. ± 

fzEPMX'ttffi LfctZL*}. nmjlOu m<WBM!tllrHp to 

6- ?x^fz. <g^e-7-*ie@ionmmTo±fc LX2mm 

Al 2 0 3 ^<gft&7-O^®«Jfc^<^L. Ce0 2 -Zr0 2 
[0327]^ LTRJS^iJ28h ll^fc LT^ 1 MMM t 

[0328] mwmi) muzTK-tx 3 1, ««r;p 

S-7A9 Tfrfttmi ■ OOt ;b^|$7jc500cm3 fc4S»f L-XZc& 

[0329] z^MikMimmmzw-TmxwmL. 4 

ArEPMAT^W Lfc fc ^ * , feg^JlO// m oamtft^** 4, 
Sr-sTlftft. «jfeKi : Fa&@ianBJaTO±i:LT2«3B 

to-<xe?-*»4,»i«sn. Ai 2 o 3 *^^4-^^i: . 

Al 2 0 3 *>'g«Bf«»^ < 4Mt L . Ce0 2 -Zrf) 2 

«±«m¥i7-£75rt9J t^. < toft LT v ^ . 

[ 0 3 3 O ] * LT-T CO^SE-ft^*7>' llOg/L t 

Ser;PS -H»**«50«/L*4ii-6 J: 3 fcSfi l 

iM&Ltizt wmmmms t mmiz lt ^ 1 fy^m 

[0331] <^SS^J33) ± 3 ffiK7-;P 

S - t> A 9 7KW^2 . 00t^$r$$7K500cm3 1»» LT^-S 

^ i t \Mu*mMW&k rase lt«-& 
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[0332] ^«OS-&'lKbiBg»5f£*FE-TEMT«SEL« £ 
JtEPMAT^Sf k i <?> . ffeSftlOjU m WiiS^ £> 
Sr o T . feftS^itaglOnmUTWi k tT 2 ffiR 

Ce0 2 -ZrO, 4, & £ -<Mfr? fc *» ^ «BK * *lT V » * . * 
Al 2 lW««8H^fKffifflfc^<^7fiU CeOj-ZrO, 

[0333)f LTiiSttT7l^S-*-fB**ffl^TCl<0** 
Sfflg** 5 160g/L*i*i4J:-3t:*lttjK8Srje 

j£ Lfc - 1 wmmmM2&k mmzLxm 1 mm t * 

[0334] (31jf£tfi]34) aiit^-Ti: o fc:. S&lgTVU 
$ 97k%mi. 25^/k iBSJ-fe D A 67jcfalj0. 25 

3Qfifi%<05filMb*cgfok (H 2 0 2 k LT 0.275^/k%^T) 
31cm3 &^700cn^ fc*»LTir4*»jaA k , 5ggST 

[0335] £*>«^fcft»*£FE-TEMT*»U * 
fcEPMAT'tfffr L7tfc££. agttlOju m<D«flW£^ 
* o T V Vfc . «6ft^lttglOnniWT<0± k tT 2 HE® 

Ce0 2 -Zr0 2 *> & * 5 — fttt 1 ?: fc *» 6 «« 3 *lT H & . * 
fc Al 2 03*^mfiE^«ffiiiI^^<^L, CeOj-ZrO, 

[0 3 36] ^LTJSttT/US^ffisfcfcfHlv^doa^ 

^ l Jt i k twisufi«28fc mmz Lxmi mm t m 
[0337] mmm35) mmz^-t * 1 mar* 

§—*?A9A$0Mt2.<Xi : £/l'. S3BH=y?A6*jWH50.25 

BOfii^cCfiflSSflyfcSSTK (H 2 0 2 k LT 0.275^/1^*) 
31cm3 £tfek700ciiP fcSfWLT'0r4*»?SA*ffll,->fei 

[0338] i«7>a-&BHBft«*^FE-TEMT««L . S 
JtEPMAT^Sf ag^lOju m 

o-^ftT^ t>mi£iZti, Al 2 Qa j&» ^> 5r 4 -tffi^ k . 

fc Al^tfJilfc&^^ffifflJtC^rfrffiU CeOj-ZrO, 

[0 3 3 9] f LTSttT^S tt*^fflnf ^««^ 
160e5/L**fLSJ:-5fc:*ltt*EIBS:JB 

[0340] (HM0936) mUZni-rZ o fc. WBETVl' 



7Kft%0.25^^^^7K500cm3 fcjg# LT =5:5 
*»J8EAfc, BiK77U5^A9*»!fc0.25q&;W 
•fe U ")A6 TjcfnftO . 25^K 3j-df v'igK^/U 3 -/V 2 7jc 
»fto.2« ^a^jt^30S4%<oiftBHk*Si* (H 2 o 2 1 
LT 0.275^;l^r) 31cm3&*E*70Ocii3t:»SILTtr 

[0341] dwa-&BHk«!fl»*S:FE-TEMT-^(EL> ± 
*:EPMATa-8r Lfc fc CI ^> , Sg^lO.u m<0«*te^ 

4^tk*. ayfee^iifigionBjaT^fc Lt2ii 

Ce0 2 -Zr0 2 a&» t>=Sr 4 — iK© =f- 1 *» ^* . * 
Al 2 0 3 *«a83iye ; F-«OI*3St^<^L. Ce0 2 -Zr0 2 {± 

[0342]^ LT^*fe^J28t |s]«(C UTS 1 M^Jl t 

[0343] (*MCT37) 6>-Al 2 03m*^fti-T. 

1^M±S6* W28 i: L T * 1 tt« Ji k Sg 2 tt 

[0344] ( Jt«W 9 ) «lHC*r i 5 (C. Wttr^ 
tKW^O . 50^ /K iSK -b U •> A 6 7j<^%0 . 25 

30M%<O5flBHblc** (H 2 0 2 k LT 0.275^^W> 
31cm3 SrM* 1200cm3 fcjffllf LT tc&Amm A ^fflV \ 

[0345] C cr>mi?Wtim%iJk Z FE-TEMT'fS^ L . i 

Ce0 2 -Zr0 2 JJCtt^t ^'{IB'^-tMLti 

«S*ITV^S. -E-LTEPMAtCii^W^lfeS. &*tfc^ 
« . *BSffll*» ^ 35 4 TJStS^-^tAH^* t^TU 
tz. 

28k^t LXm 1 IS!l!«JlkflS2JI«iyi^«Lfe. 

[0347] ( itnmio > i a ^ , mmnv 

$-^A9tK^QW.50^;K 5S^-b';^A6 7jc«fe0.25 
tK (H 2 0 2 k LT 0.275^E/k%^D 31cm3£M7jc 1200cm3 

[0348] C <Dm-&Mim%}3fc Sr FE-TEMT'H^ L . i 
fcEPMAT^-W L3tk«r^). feg^lO^ m<7)%mttfr h 

co-<mFFfr h m& $ ti. ai 2 o 3 -u 2 o 3 % h -<xm 
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Tt, Ce0 2 -Zr0 2 -La 2 0 3 *»^> & h ~<m.T t 
[0349]* LTI^Sft»*l:fflt^ H»J 

[0350] <m%k ■ fm>mm2»^3?&vimM9 

# (KS20iBi. «$41mm) fc^OffiU ^6^LfcRi 



[035 1 ] KA5S»a<^»HSESr«ffiSI^*gE3i3a«! 
40CTC * T10t:/^OiStfET#ifl Lfc . * L T -Hl-fift. 

[0352] 
[«12] 



*io» : 20L/Wn) 
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80 S 
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=»S«31 


80k 
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• 0-A1.O, 
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327 
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J60g 
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267 
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40 
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264 
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80g 




e-Ai.o, 




326 


273 
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80k 


80* 


AhO, 


30 


314 


258 


259 




BOg 




e-Ai.o. 




336 


ZSO 


2S5 






80* 


9-A1.0, 






288 


2«5 



[0354] *&i3£*5<r vc , mmm28conmitimm9 
comgiztt^T-mmmzfiti, fr^nmmzmmmt 

tiLZtuzmsmtz M 2 o 3 tf^<ftmmz ceo 2 -zro 2 *^ 

[0355] 3.fzmmM29immm28± K>tmtm<* 

ffl SfLfe tot &;h.4 . 

[0356] H$SfRl28 , 30 , 31*lfc|pW4 fcfUfeffl28# 

^mm28, 32, 33<OJt«E*»^s *»«A&Lf*»iKB 
lz&£tlhm£T)\s$.-VJ*mt<£&T>H-i'Vi*0>S. 



iZ t ft£@ a*£>*fc#*.S>*l£. 
[0357]* LXmmmil, 34, 35<OSS»i 0 . *£tt 

s v ^ i ^ jc« . *mm. a ^^ffiigr 

;U 5 - A OJt^* { « V ^(5 t'fmcDig&tfTm < =3: o T ^ 
Al 2 0 3 *f ^ < & h £ t J: o T . Ce0 2 -Zr0 2 CO^ft 

[0358] $ h^mm^tmssffm^imj: o . s 

^> ^ fc 0 . ^J6CT28<7) J: -5 tjfcfc: Al 2 O3 -Ce0 2 -Zr 

0jl5ffi«cSr««fcS*. *com Al 2 03B?iBtt£r:zfcfS$-tt& 

[0359] *fcHJSW28. 37C0ib«eJ: 0 , ±10S2 
Md^l^ffi^i: LTl±+2tf AljQaO^T^-AljOj J: "9 

( 6 ) JKaaasafc: J: 0 JB«*ii*:a^lKfc«J»*S-4a* 

mmm3&^9&z/immmzm^9.^mitm'&^m 
%tthnizm^ti*.mm<v®j$.z , K-fb^mtL-c 

[036 0] 

[ai4] 
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[036 1 ] (HSS<?!I38) b*— ^— efitCffiKTyUS — 
A 9 (jfiSA) SrAtL. 

*fc. £0>8fcWfr*iifcfcfcfc 0.12MPa. 110"CT'2B$ 

[0362] *^tiRijaa^)*iss:*trafja{c. tieo 
*=f&3 ft & ja^H-tt lt . mar >^-r 

rt^W^n-^ 0.6^r^Z/KlM^f-^> 0.4* 

fc. *LT»6*Lfci«Rt»iSfcfc«)t 0.12MPa, 110 

[0363] *<0»$fcKH&* lW°CX3#imVl±Mffi.L 

;WCT * ^"7 >^ D 50% \0n mtc«&5* L TflteKftflSj© 

1 : Zr :Ti= 1 : 0.6: 0.4T'£>&<, 
[0 3 64] «KO*^BMfcft»5f5t:FE-TEM-CfKKL, 4 
fcEPMAT#W L^fc.1^, &g*510ju mfOSBftfi^j&pfc 

I1O3— aCK^Ffc. 9 nil*) ZrO 2 -Ti0 2 !]?§#: 

8niuT\ 8 ± 3nmCOKH^50nmOTtOifflfL«0»L^WO 

^9 hlktf 2.5^#a*&Jii£»JSLTlr"tf:. 
[0365] -f- LT Al 2 0 3 * f «»H[ ; FOrtaKC#< 
U ZrO 2 -Ti0 2 {iM^&^*ffi(i^^<^tTV^ 
fc. ifcEPMA£ J; rtSH*> Al 2 D 3 g(±^: A 

l 2 0 3 MC065mol%-Cj> 0 , ^M{i|coTi0 2 i(±^TL0 2 i<7370 
mol%T'&ort!. 

[03 66] *&+t=x 
700'CX 5 B^HiJM L^f£^#K^^ B B H T&#10noi 

[0367] f§£*^«£IMHlJ»* 400s t . 
;U5-^A67j<ftlfe42g. JI<--<M h 7.2g. Hfc 3 



200g/L3— h L. 110°CTj1MIEML^, 500 
°CT 1 B$fSI%j£ LT 3 - h JB * Jgfig L/C . «&gfc:jE LT 
s-h^JiS&OilLfx^ A-^AMlLfcfcO 2 

ffl^-cpt^ fs*fflj$ l . *sw»£-t wcr 1 vmutm 

L, *SW»fc:T 12<rcT6l$raSa*LJfc. ntytzwrn* 

U»>A*»?S^fflV^-CBa*«blcfflSL. 300 

£.*Meffl*U *fttft=T 300°C-C3B#[SUlB£L^. # 
j£#<9ffl£f*Ji. a-*a««iU/;0, Pta*2 g. 
Rh# O.lg, Ba*i 0.2^/K 0.1t/PT'ibl> . 
[0369] S«tB wgainfttiJHSjStffi? 

*^IgL^. ^ co«-&BMfcW»*&FE-TEMt«K L » 
4 fcEPMAT^W f4gftl0/z mOSftlf^ 
^^-5-CV»7t. LT MzO^&mtL^ftmzZK ti- 
lt l . zro 2 -Ti o 2 immi^commmiz^ < ^ lt ^ 

[0370] zwrn-zmivrnm^zmi v ^^J38fc is] 

[0371 ] (»60lJ4O) «SSA*»^«fcRSrWffi$-»«: 

mnwm=Hrt>Kt-oX\.->1z. *LX Al&W&m 1 ? 
V>ftmz&<ftl6l^ ZrO 2 -Ti0 2 {i<SAS^^ffifi!Kc 
^<^LTV^. 

[0 37 2] £<oa-&BKkftrt&*SrflHW HJfeCT38t|5) 
«^LTftfc«SE^ISSLfc. 

[0 373] (I6SSOT41) SFffiAfcLTffiKT^S-^ 
A 9*^1^/1^ ^-^r~/5BS§^rj-;U 0.6^1-5.1/ 

hit 5i^T/P ?Kft^ 1 t^S:»Sf Lfc*» 

m&mmi&tmmiz Lxm^mimm^mmLfz. 
[0374] zcom^mimm^FE-TEHx-mmL. a 
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[0375] i<oa^as^fli»**ffli-K xtfeffosfcH 

[0376] <gSjSff|42) JSffiA^iOffiKT^S-^^ 
97j<*]!feoa^ 2 L, $&B t LXttismti? 

=5r*»o *£ tammm,M3&t mmiz Lxm^-m-itmm 

£ fcEPMATttflf L i: d h . SSttlOju mtfHBJRfi^ 

[0377] £<0«£fWfcfc|&*tJBVK HMM38i:[5l 
[0378] <£Jfi843) ?§?SA t LTttismt&l' 
«F«*fflV\ »»Bf:LriBKT;U5-^A9**ia2 

-TEMT** L . £ fcEPMAT4Hff Ufcfcil*. ^S^lOAt 

[0379] Cltf>fi£Kfl:«rt&5fc£ffllr V SSfcWMfc [5] 
»fc:LTtt8SS:SiS!Lfc. 

[0380] (HJ6M44) JKSA^OWST/US— 

l^fg^T^-T^JDi.. acv^THfflYkf-^V' 0.4 
fcfcft-fclfcJSfcSfflEi: i *>tC 0. 12MPa. lKTCf 2 

Bsswcsuayi LT«a£ tfc . *<n®mmm t mmz l 

[0381] d^)«^BWbft«»**FE-TEMTtffiSEL. 4 

^EPMA-c^L^td^, tmmou m<n®mn-ti>t> 

SroT^fc. -eLT Al 2 0 3 #^|pM$^rtillUc^<^ 
L . ZrO, i±«mm^£0^ffiffl!l < LT V . 
[0382] £0«^BKMM&*£fflV^ IStSWMi: |aj 
*fcL-C*«*iH«Lfc. 

[0383] (£%ft45) *?«A3!p6a:ia&Waj$*fc 

at«ufi*ff*>«r3&»o^d t , ai^sjKB^aaraatt 



gi» < l , zro 2 -Ti o 2 imm^-crmmm^ < 

[0384] £*>££-BHbfc»*S:ffll-\ fHW8fc |B| 
[0385] (fUfe0iJ46) $S?SAi:J»JB[B2:S-&Lfc* 

lx mmm3s t z t m*imtfifx 

tmMizLxm^MimmttmwLK. znm&wnt 

4M»3fc£FE-TEM-C«*E U *rt:BPMAT#«T L Jfc t £ ^> . 

tf«*ta^Of6HH0BK£ < #715 U Zr0 2 -Ti0 2 
=?<7)ftmz&<-ft1fiLX^K. 
[0 386] £^1^i$^Wi£*£fflV\ HSfe#iJ38 fc l«] 

[0387] ( »£0iJ47 ) }g?£A b LTiSKT/P 5 -«7 

mm^tizbimammm&ib mmiz Lx^mim 

l. ztzzpmxttVTLtzbzz. ®.imiovrn<7>mm. 
T^h^x^ft. *i,x M 2 03^mmL^mmmiz 

&<&1BL* ZrO 2 -Tip 2 ti^e^rt»t0<^L 
[03881 C <oa^BHb«l»*S:ffiV\ ^CT38t |S) 
[0 389] (§gfift0!l48) ^AfcLTlSffiTyUS^ 

fc LXfflSkT/\s 5 -*7 A 9 1 * LJt*?! 

£>3r-?T^7t. LT Al 2 0 3 A^*a-?O*ffi«C^< 
ZrO 2 -Ti0 2 {±^S^^JC#<^LT^ 

[0390] d<7>a^-BHbBj»**fflVV *M0iJ38 1 111 

[0391] (mmmw) mmAbLxffimrjv-z-iy 

2±97k%lVd 1 ^tV-mfmSt*?^? >-67jcSl^0.03t;WSr 

— o.6^;u, ra^-ftf-^> 0.4*;us.t/?iKr^S — 

fi|gJfeM38fcll«lcLTa-^ft!i^*^ISSL^. 
oa^Kfl:«rt9**FE-TEMT«SE L . 4 ^EPMAT'^W t 

lt Ai 2 p3 3&q«feta^rtapt:^<^L. zrt) 2 -Tio 2 
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[0392] £0*MMaM»*£fflV\ H*feM38h[S] 

[03 93] (itmmn) mmAtmi&Bzm&LfzAt 

LX*to&Z'ifb%fr-otzZ t mi&QM&kmuz L 

[0394]^ LT £<0«^BHt3ftl»5fii2rJHt\ 
38fc RSfc LT««£ W» 

[03 95] <5l»M>^WI38--492a.U r Jfc«WlltfOtt 



[0396] 
[»5] 
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[0397] &tzmm\^-&jkv)£im\\\<»m&m 

#X£Rich4#f3|-Lean 1 flf^MSWTCT. 8 

[0398] 
[*16] 



(«) 



so. 



(X) 



[0399] -t LT«EH»«WAKijiaaiflas&iBAa 

U AlTtCSf^T*^^**^** 4 ^ 300-C, 4CXTC 



[0400] 
[.=£17] 
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H.0 


Ni 


I Rich 


0.Z1 
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1 Law 
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10 


0.1S 
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